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BIBLIOMETRICS 
INTRODUCTION: 
The termSnformation science' is aw extensively used term these days in 
library science It occurs individually as well as in combination with other words 
such as, information analysis, information service, information source,scientific 
information, technological information and so on. Information may be defined 
as:-
"Information is the message conveyed or intended to be conveyed by a 
systematised body of ideas or^jaccepted or acceptable substitute£^ 
The term information system science has been used by Taul to 
comprehend a vast area of subject matter in the Physical and Biological Sciences 
and very often in discussion it has been replaced by the term 'Information 
Science'. In academic discussions . some use the term 'Information as a 
phenomenon while others use the term Applied Information Science. Information 
science generally devote the whole range of applied disciplines together with their 
pertinent fundamental disciplines forming the fundamental information 
generation, communication and service system. 
The scope of information science may be tentatively defined as follows: 
"Disciplines with direct or indirect concern with information (Primary, 
Secondary and tertiary etc.) and which comprise all the mutually related applied 
disciplines dealing with the theory and practice". 
The major function of the subject library and information science is to 
createinformation storage and retrieval system, so that documents can be stored 
systematically and retrieved on demand. All these documentation techniques were 
based on manual methods, as a results these were slow but some of the 
documentation techniques were speeded up with the help of Computers Thus 
emerged, information science with newer concepts like, machine indexing and 
computerised manipulation of Digits in DDC and UDC. 
Librarians have been observing the ever-growing number of bibliograhic 
units like books. Periodicals, articles in periodicals; corresponding increase in the 
size of library collection, number of readers, issue of library material number of 
catalogue cards; and phenomena like increasing specificity in indexing, changes 
in search strategy and so on. It is quite natural that when a sizable volume of such 
observations is available, attempts would be madeto make some generalisation and 
formulate some empirical laws. This has been the course in all sciences and 
library science cannot be an exception. Information Managers have adopted a 
number of quantitative methods in recent years in order to evaluate librar>' 
resources and ser\'ices more objectively and effectively. Bibliometrics is one of 
the quantitative techniques applied by information managers to measure the 
records of human communication. It is used to identify the pattern of publications, 
authorship, citations used for a subject etc over a period of time and thereby 
offering insight into the dynamics of the area under a particular study. 
1. BIBLIOMETRICS: Its Origin and History: 
Bibliometric has been derived from the two words 'Biblion' and 'Metric' 
The word 'Biblion' means Books, documents and 'Metrics' means Measurement 
In other words we can say that it is a discipline where mathematical and statistical 
methods are employed to analyse documents in order to generate useful 
indicators. 
The first recorded study of a bibliometric topic was done in 1917 by Cole 
and Eales, being so-called as "Statistical analysis of the literature" of 
h 
comparative Anatomy during in the period 1550-1860. They studied the 
fluctuations of interest and the distribution of literature among countries The 
V second study is by Hulme in 1923 where he studied the Journal entries in "English 
K 
International Catalogue of scientific literature". But Hulme did not use the term 
"Statistical analysis of the literature", but the vague term "Statistical 
bibliography'. 
The first recorded study of citation data (being the third bibliometric 
study) is the work of Gross and(3iross in 1927. After Hulme, the term 'statistical 
bibliography' was used by Henkle in 1938 in his articles "The periodical literature 
of Biochemistry" and Gosnell in his dissertation in 1943. In 1948, S.R 
Ranganathan coined another term 'librametry' at the Aslib conference held in 
Leamington Spa. In the same paper, he has described the scope of the field and 
also given an account of the areas where he himself has benefited through 
librametric studies. Ranganathan suggested the use of librametry for determining 
the optimum size of a service library, design of library building, size of reading 
rooms and so on. 
1.1 CHANGING THE NAME TO BIBLIOMETRICS: 
Librametric studies were, however, made even before S R. Ranganathan, 
either under different names or without any name at all. One name that was used 
quite early but very scarcely was 'statistical bibliography'. The term was found to 
be clumsy as it could easily be mistaken. As a better name for the subject, the 
term 'Bibliometncs' was suggested by Alan Pritechard m 1969. This new term 
seems to have been accepted by many. In abstracting and indexing periodicals 
also, it has been accepted as an index term. Bibliometrics means 'the application 
of mathematics and statistical methods to books and other media of 
communication'. 
Bibliometrics has attained significance in recent years because of its 
practical applications in various library operations and services The terms 
librametrics^' scientometrics and informetrics are also used in the literature 
Bibliometrics is analogous to Ranganathan's librametrics Russian concept of 
scientometrics was suggested by V. Nalimov and Z Mulchenko in their book " 
Scientrometrics". According to them 'Scientometrics' is a complex of quantitative 
methods, which are used to investigate the process of Science The term 
'Informetrics' was suggested by two German Scientists, A. Blackert and S Zygel 
in 1982 as a newly formed branch of science, using mathematical and statistical 
methods to investigate scientific and technical information on theoretical level 
and practical information activities. Some other well established sub-disciplines 
are 'Econometric^, 'Psychometrics', 'Sociometrics' and 'Biometrics' where 
mathematical calculus is systematically^: applied to the study to solve the 
problem in the field of Library Science, History of science. Information science. 
Economics, Psychology, Sociology and Biology respectively. 
1.2 DEFINITIONS: Some of the well established definitions of Bibliometrics are 
given as under; 
I. HULME (1923): 
The purpose of statistical bibliography is to shed light on the processes of 
written communication and of the nature and course of development of a 
discipline (in so far as this is displayed through written communication) by means 
of counting and analysing the various facets of written communication. 
II. RAISING (1962): 
Statistical Bibliography, the assembling and interpretation of statistics 
relating to books and periodicals (...) to demonstrate historical movements, to 
determine the national or universal research use of books and journals, and to 
ascertain in many local situations the general use of books and journals. 
III. PRITCHARD (1969): 
Bibliometrics, the application of mathematical and statistical methods to 
books and other media of communication. 
IV. FAIRTHORNE (1969): 
Quantitative treatment of the properties of recorded discourse and 
behaviour appertaining to it. 
V. HAWKINS (1977): 
Quantitative analysis of the bibliographical features of a body of literature. 
VI. POTTER (1981): 
Bibliometric is the study and measurement of the publication patterns of 
all forms of written communication and their authorship. 
VII. BROADUS: 
Bibliometric is the quantitative study of physical published, units or of 
bibliographic units of surrogates either. 
VIII. SENGUPTA (1985): 
Organisation, classification and quantitative evolution of publication 
patterns of all macro and micro communications along with their authorship by 
mathematical and statististical calculus. 
I \ . BRITISH STANDARD INSTITUTE: 
The study of the use of documents and patterns of pubHcation in which 
mathematical and statistical method have been applied. 
This definition is basically similar to Pritchard's original definition, 
Bibliometric is relatively a branch of information science. It has been 
found that all articles published in library and information science periodicals are 
on bibliometrics and its related topics. A sizeable portion of bibliometric literature 
is based on citation analysis, an expanding facet of bibliometric research. It is a 
technique covering wide area of knowledge. It lies in between the social science 
and physical science It has therefore seen able to involve scholars from many of 
these disciplines. 
2. BIBLIOMETRICS : Its Scope: 
According to O Connor and H. Voos, the scope of Bibliometrics includes 
studying the relationship with in literature or describing a literature Typically 
these descriptions focus on consistent patterns involving Authors, Monographs, 
Journals, Subject, Language and Forms. 
Nicholas and Ritchie in 1974 very lucidly collaborated the scope of 
Bibliometrics They opined "bibliometrics provide information about the 
structure of knowledge, how it is communicated". They further add that 
Bibliometric studies falbmainly into two broad groups: 
I. Descriptive Studies: Those describing the characteristics or features of 
literature 
II. Behavioural Studies: Those examining the relationship formed between 
components of a literature 
Bibliometric techniques are simple to complex in nature Fundamental 
units of bibliometrics are all forms of written communication, such as primary 
and secondary periodicals, articles, books, monograph and other media of 
communication Bibliometric techniques have extensive applications equally in 
sociological studies of science. Information management, librarianship, history of 
science including science policy, study of science and scientists and also in 
different branches of social science. Bibliometric laws are useful in understanding 
some of the information phenomena and may help in planning many of the library 
activities, as they indicate certain basic patterns and relationships governing 
information items and activities The study mostly relates to quantification of 
items and their pattern of distribution. Hyperbolic distribution and exponential 
growth are the prominent trends underlying information and document 
phenomena These studies throw light on the pattern of growth of literature, 
productivity and influence of authors, interrelationship among different branches 
of knowledge, distribution of terms in information storage and retrieval, pattern of 
collection build up, their use and the like 
2.1 PURPOSE OF BIBLIOMETRICS: While defining the bibliometrics 
Pritchard has also assigned its purpose as "To shed light on the process of written 
communication and of the nature and course of development of a descriptive 
means of counting and analysing the various facets of written communication". 
According to Dr S N Singh, bibliometric aims at providing quantitative 
analysis of the phenomenon going with documents, their organisation, use and 
services in library information centres and systems. It offers to the information 
worker a type of statistical technique for the study of characteristics and attributes 
of literature and that of communication media. The main purpose of bibliometric 
study is 
To find out major forni^ of literature. 
r 
To prepare a ranked list of Journals. 
To make a comparison between ranked Journals. 
To identify the country with gratest literary output 
To find out the chronological scattering of all cited literature 
To ascertain the amount of utilisation of languages 
Some other purposes are to develop norms and standardisation, regulate 
inflow of information and communication, identify authorship and its trends in 
documents of different subjects, measure useful news of adhoc and retrospective 
SDI services and so on 
3. ROLE OF BIBLIOMETRICS IN RESEARCH: 
Bibliometric is a recent development in library and information science, 
and examples of its application in practical contexts are limited At present, 
bibliometric work often provides the background or basis for a more practical 
task. Recent trends show that bibliometric literature cover over nearly 25% of the 
total contribution of library science. A sizable portion of bibliometric literature is 
based on citation analysis on expanding facet of bibfiometric research. It is an 
established technique covering wide area of knowledge. It has therefore, been 
able to involve scholars from many disciplines. Consequently it has attracted 
scholars from different disciplines or their respective fields. Day by day it is 
attaining sophistication and complexity having national. International and 
interdisciplinary character. It has established itself as a viable and distinctive 
research technique for studying science of science based on bibliographical data 
As a matter of fact, its backbone lies in its sound theoretical foundation most 
efficiently and effectively laid by some pioneers like. Gross, Lotka, Bradford, 
Zipf, Derek J. De solla Price, Bookstein, Masavesik, Cole brother, Pritchard. 
Garfield, Hulme, Fairthorne and many others who are all not basically librarians 
but belong to different branches of knowledge. The techniques evolved by these 
pioneers are capable of throwing light to various complicated problems faced b>' 
many while handling information to quantify the process of written 
communication. It has established itself as a viable and distinctive research tool 
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for quantitative measurement of human knowledge Data analysis both of 
citations and of volume of publications year by year can be useful in planning 
retrospective bibliographies. 
Bibliometric also provides information about the structure of knowledge 
and Hov., it is communicated? Its classification studies give information about the 
subject, language and country relationship which is based on literary warrant. 
Bibliometric is very useftil in any field of research or in any discipline or it can be 
used in small and manageable ways, by individuals, to improve some part of 
library' or information service. 
4. BIBLIOMERTIC LAWS: 
Thege are three fundamental laws which laid the formation of bibliometrics; 
4.1 Lotka's i n v ^ e square law of scientific productivity. 
4.2 Bradford' 's loov of scattering of scientific papers. 
4 .3 Z i p p ' s l ^ of word occurrence. 
4 1 LOTKA'S INVERSE SQUARE LAW OF SCIENTIFIC 
PRODUCTIVITY: 
In 1926, Alfred J. Lotka proposed his inverse square law correlating 
contributors of scientific papers to their number of contributions. His law 
provided fundamental theoretical base for bibliometric studies involving author-
ships He was interested in determining "the part which men of different calibre 
contribute to the progress of science." For this, he checked the decimal index of 
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chemical abstracts 1907-1916 and counted the number of names against which 
appeared 1,2,3 etc., entries. He tabulated the data for 6,891 names, beginning with 
letter 'A' and 'B' similarly the data from the Averbach's Geschietftafeln der 
Physik was also collected for the 1325 physicists. Lotka then plotted the graph on 
a logarithmic scale, the number of authors against the number of contributions 
made by each author and found that in each case the points were closely 
scattered about a straight line, having a slope of approximately two to one. On 
the basis of these data, Lotka deduced a general equation, for the relation between 
the frequency 'Y' of persons making 'X' contributions as follows: 
X" Y = Constant 
and for the special case n = 2, the constant is 0.6079. Further, he summarised the 
results as follows. 
"In the case examined it is found that the number of persons making two 
contributions is about M ^ of those making one contribution. The number making 
'n' contributions is about 1/n^ of those making one and the proportion of all 
contributions is about 60%. 
In other words, for every 100 authors contributing one article, 25 will 
contribute two articles, about 11 will contribute 3 articles and 6 will contribute 4 
articles and so on. 
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^ 2 BRADFORD'S LAW OF SCATTERING: 
This law was given by SC Bradford in 1948 Bradford examined two 
bibliographies prepared in the science library (Britain) on applied Geophysics and 
lubrication and he prepared lists of Journals arranged by decreasing order of 
source items contributed by the journals to the biliographies He noticed that in 
each subject there were a few very productive sources, large number of sources 
which were moderately productive and still a large number of sources of 
constantly diminishing productivity In the list of periodicals ranked by 
diminishing productivity, Bradford identified three groups of periodicals that 
produced approximately the same number of articles on the subject, but the 
number of periodicals in these three equi-productive zones increased by a 
constant factor Based on this he stated his law as, "If scientific periodicals are 
arranged in order of decreasing productivity of articles on a given subject that 
may be divided into a nucleus of periodicals more particularly devoted to the 
subject and several groups or zones containing the same number of articles as the 
nucleus when the number of periodicals in the nucleus and succeeding zones will 
be given as 
1 n n^  
Apart from the verbal formulation, Bradford also gave a graphical 
representation of the scattering of articles in periodicals 
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4 3 Z I P F S LAW OF WORD OCCURRENCE IN 1949: 
This law was given by Zipf in 1949. He has developed and extended an 
empirical law, as observed by Estoup, governing a relation between the rank of a 
word and the frequency of its appearance in a long text. I f ' r ' is the rank of a word 
and T is its frequency, then mathematically zipf s law can be stated as follows. 
r f=C . 
where ' C is a constant. 
This law states that in a long textual matter if words are arranged in their 
decreasing order of frequency, then the rank of any given word of the text will be 
inversely proportional to the frequency of occurrence of the word. Or in other 
words we can say that the frequency of occurrence of a word is the reciprocal of 
its rank. 
He found that by multiplying the numerical value of each rank (r) by its 
corresponding frequency (f) he obtained a product (c) which is constant. For 
example 
Rank Frequency Product (rf-C) 
5 2569 12845 
20 1311 26220 
25 900 22500 
35 750 26250 
45 640 28800 
55 430 23650 
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The three other important laws that need mention here, are 
4.5 PRICE'S SQUARE ROOT LAW OF SCIENTIFIC PRODUCTIVITY: 
Derek De Solla Price's square root law is not mathematically represented 
as lotka's law. Price in 1963 states that "half of the Scientific papers are 
contributed by the square root of total number of scientific authors". 
4.6 GARFIELD'S LAW OF CONCENTRATION: 
E. Garfield enunciated a law in 1971 which is known as Garfield's law of 
concentration. Garfields in his law predicts, "A basic concentration of Journals is 
the common core or Nucleus of all field". 
4.7 NEW OFFSET WEIGHTAGE FORMULLA OF SENGUPTA: 
This law has been put forward by Sengupta in 1973 which is known as 
offsetting weightage formula for re-ranking periodicals to avoid disciimination 
against new Journals which necessarily have few citation credits. 
An exponential growth of literature on bibliometric has been noticed 
during the last five decades mostly based on these laws, because their application 
are far and wide. 
5. SUBDISCIPLINES IN BIBLIOMETRICS: 
5.L Statistics (Sampling, Testing, Regression and Correlation, trends. 
multivariables Techniques) 
5.2. Operations Research (Linear Programming, transport problems, general 
constraint or unconstraint extrema, queueing, decision theory). 
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5.3. Bibliometric laws (laws ofZipf, Lotka. bradford and others, growth) 
5.4. Citation analysis (citation parameters, networks, science policy, 
obsolescence). 
5.5. Circulation theory (Models such as derived by morse Burrele and others). 
5.6. Information theory (Shannon-weaver). 
5.7. Theoretical aspects of information retrieval (evaluation techniues, Fuzzy or 
probabilistic systems, automatic indexing and thesaurus construction, coding 
theory, special theories round chemical databases (using F.l. Toplogy and 
graph theory). 
6. APPLICATION OF BIBLIOMETRICS IN LIBRARIES AND 
INFORMATION CENTRES: 
As bibliometrics lies between the border areas of the social sciences and 
physical sciences, its techniques have extensive applications equally in 
sociological studies of science, information management, librarianship, history of 
science and also in some other branches of social science and sciences. Some of 
the areas where bibliometrics techniques are consistently being applied are 
enumerated here: 
6.1 APPLICATION IN INDEXING: 
Bibliometric studies have been made in the areas of library and 
information work also. Studies have been made to find out the pattern of 
I 
frequency distribution of discriptors of a theasurus and the distribution of 
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indexing terms Eiigeniu Toma anal\ sed the rank-frequency distribution of the 
El RATOM Thesaurus Zipfs essentialK a hyperbolic function, was not 
found suitable for such distribution On the other hand an exponential function 
was found in good agreement with the actual entropy of the thesaurus This 
exponential flinction may provide a criterion to 'revise" some zones of thesaus A 
comparison of the actual distribution of the term groups with the calculated 
optimum distribution can provide an objective measure for evaluating any 
indexing system with respect to its efficiency as information transmission 
channel 
6.2 APPLICATIONS IN LIBRAY MANAGEMENT: 
It has been said that bibliometric studies should ultimately help in library 
management It is true that knowledge of scattering and obsolescence can be 
utilised in the acquisition and management ot stocks But there is much more 
scope for investigation Such investigation have been shown by A.D. Booth while 
considering the optimum physical layout of a library when it is desired to 
miiiimize the distance to be travelled by the reader while picking up the books 
from shelves This means books are to be arranged according to their frequency of 
use Several interesting geometrical models of stack have been suggested by 
Booth It is claimed that frequencN ordered arrangement can lead to increased 
efficiency by as much as ten times 
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6.3 TESTING OF RETRIEV AL SYSTEM: 
Information workers have been active in finding a technique which could 
be used in testing the performance of a retrieval system. The well known 2 x 2 
contingency table of relevant, not relevant, retrieved and not retrieved categories 
has been a significant contribution in this area. This has now been further refined 
by Fairthome, Swets, Brookes, Robertson and others. 
6.4 SEARCH STRATEGY: 
Another related area for bibliometric investigation is the study of search 
strateg>' in automatics information retrieval. A recent study by C.V. Negoita may 
be mentioned in this connection. In his study a retrieval process is considered in 
geometric terms. 
6.5 BRADFORD'S LAW: 
The statistical regularity pointed out by Bradford's law provide an 
objective means of determining zones of relative richness or value to a given kind 
of library collection. This has implications to the acquisition process in a library. 
A library can safely stock the Journals which belong to the core or nuclear zone. 
While preparing bibliographies we are faced with the problems of 
coverage, the journals that are to be scanned etc. Bradford's distribution can be 
fruitfully used to estimate the total size of a bibliography and the periodicals that 
should necessarily be included in the list of items to be covered. 
18 
Naturally this law is applied to study not only the scattering of 
publications, but also in other spheres of activity also. 
6.6 ZIPF'SLAW: 
This law can be effectively used in the generation of semiautomatic or 
automatic indexes useful for an information retrieval system. Its use has increased 
tremendously with the emergence of natural language indexing of textual matter 
especially in electronic form. 
Zipf s law provides an measure of the richness in vocabulary of an author. 
This technique can be used in deciding the correct authorship of disputed works 
This law is also used for identifying words more frequently used in 
different foreign languages. 
6.7 LOTKA'SLAW: 
Lotka's proposition led to a whole gamut of studies on scientific 
productivity. Such productivity studies have gained momentum in the period of 
post 1940 s. Scientific productivity studies have been made from different angles. 
Impact of social change on scientific productively, relationship of publication 
output on scientific recognition, occurrence of discoveries in different cultures 
etc In short. bibliometric as a technique has extensive applications in identifying 
research trends in a subject, trends in authorship and collaboration in research, 
weeding and stacking policy and many others. 
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7. LIMITATIONS IN APPLICATION: 
7.1 BIBLIOMETRIC LAWS: 
Though most of the studies tend to support the Bradford distribution 
Some other researchers could not get satisfactory results. Groos found that the 
scatter of research papers among physics Journals deviated from that predicted by 
Bradford's law. 
Chaonez tested large number of differrent areas and found that the law 
applied in a very small proportion of them. Out of fifty bibliographies studied by 
him, only six followed the law thereore, he calls the law pseudo scientific 
However, much of the deviation in attributed to the problems of initial data 
collection. 
7.2 LOTKA'S LAW: 
In case of this law, it was found to fit in most cases. However, the value of 
the index 'n' was found to vary for different groups of scientists. 
Another problem with Lotka's law is that, it totally ignores the potential 
authors who have not produced any publication so far. 
7.3 CITATION ANALYSIS:^ 
The common arguments leveled against citation analysis are: 
• Too much of self citation and in-house citation. 
• Practice or citing only to get the favours of the powerful or to appears others 
• Citation given just to dress up the paper. 
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J Variation of citation rate during life time of paper. 
• Variation of citation rate with type of paper and speciality. 
• Negative citation 
Because of all these limitations the empirical nature of these laws are 
generally questioned. 
8. CONCLUSION: 
Bibliometric analysis though having its own limitations is a useful and 
versatile technique. This technique is more specific being concerned only with the 
publication pattern of written communication, including their authorships. 
Bibliometrics has contributed greately to the development of library and 
information science. The subject is still at a developmental stage and there is a 
great possibility of bibliometric studies in various aspects of library and 
information work 
Bibliometrics has emerged as the most active field of library and 
information science during the post few decades. It is estimated that literature on 
this topic occupies more than 25% of the total contribution in library and 
information science. Citation analysis studies from a major portion of it, pertains 
to the application of bibliometric laws. However, there is a long way to go in 
achie\ ing perfection in the studies. Even the spread of computers for retrieval, 
counting and analysis are unlikely to achieve perfection in the studies. This study 
is merely a method, not a theory. To make it a theory and more useful, researchers 
21 
must concentrate, on the casual factors underlying bibliometric phenomena The 
changes that are frequently occupying in the publication practices are likely to 
complicate the studies in future. In such circumstances it is advisable to consider 
the results of such studies as mere guidelines rather than ends in themselves. 
Bibliometric is a formal scientific subdiscipline that includesthe complex 
of mathematical and statistical method, used to analyse bibliographical 
characteristics of documents. It has been recognised as the structural part of the 
methodology of library and information science also. 
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GRAIN CROPS : AN INTRODUCION 
Agriculture is a branch of applied science. The temi agriculture has been 
derived from the latin word "Ager" meaning land or field and "cultura" which 
means cultivation i e. the science and art of producing crops and live-stocks for 
economic purposes It is also referred to as the science of producing crops and 
livestocks from the natural resources of the earth. 
Early man depended on hunting, fishing and food gathering. To this day, 
some groups still pursue this simple way of life and others have continued as 
roving herdsman. Early agricultural implements-digging Stick, Hoe, Scythe and 
plough developed slowly over the centuries and each innovation caused profound 
changes in human life. India lives in villages and the rural population depends 
mostly on agriculture That is why the Indian economy is heavily dependent on 
agricultural progress. Luckily the green revolution has been brought about in this 
country by the efforts of Scientists, extension Practitioners and the farmers Today 
India is proud of its agriculture progress and self-sufficiency. Infact India is 
poised for exporting food in several countries. 
The diverse branches of Agriculture are: 
• Agronomy 
*> Horticulture 
• Entomology 
• Plant Pathology. 
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•I* Plant PlnsiologN 
• Soil Chemistry 
• Agricultural Economics and others 
Agronomy as a branch of agriculture, deals with scientific crop production 
and soil management The domain of Agronomy includes the production of 
different crops which are given blow 
1 Grain crops 
2 Oilseed crops 
3 Fiber crops 
4 Forage crops 
5 Sugar crops 
6 Miscellaneous crops 
1) GRAIN CROPS: They include the following type of crops 
1 1 Rice 
1 2 Wheat 
1 3 Pulses 
1 4 Cereals 
2) OILSEED CROPS: Includes the Oil producting These crops are given 
below 
2 1 Groundnut 
2 2 Sesamum 
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2.3 Castor 
2.4 Rapeseed and Mustard 
2 5 Linseed 
2 6 Safflower 
2.7 Sunflower 
3) FIBER CROPS: These crops are called as commercial crops and it includes 
following type of crops. 
3.1 Cotton. 
3.2 Jute. 
3.3 Sannhemp. 
4) FORAGE CROPS: Include following type of crops. 
4.1 Oats. 
4.2 Beaseem or Egyptian Clover 
4.3 Lucerne 
4.4 Guar 
4.5 Napier Grass 
5) SUGAR CROPS: Include the following types of crops: 
5.1 Sugar Cane. 
5 2 Sugar Beet. 
6) MISCELLANEOUS CROPS: Contain food crops as well as cash crops the 
deal with following crops. 
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6 1 Potato 
6 2 Tabacco 
(1) GRAIN CROPS: 
A grain is a li\ ing biological product which germinates and respires also 
The respiration process in the grain is extremely manifested by the decrease in 
dry. Weight, utilisation of oxygen, evolution of CO2 and release of heat The rate 
of respiration depends on the moisture content and temperature of the grain. Grain 
crop means produce of cultivated plants, especially cereals. 
Wheat and Rye consist mainly of pericarp, seed coat, Aleurone Layer, 
Germ and Endo-Sperm Where as Oats, Barly, Paddy, Pulses and some other 
crops consist not only of the above five parts but an outer husk cover also As we 
know that grain crops includes following kinds of crops. 
1 1 Rice 
1.2 Wheat 
1.3 Pulses 
1 4 Cereals 
1.1 Rice: 
Rice is the staple food of more than 60% of the world's population It is the 
staple food of most of the people of South Eastern Asia About 90°'o of all rice 
grown in the world is produced and consumed in the Asian region In India rice, is 
the most important and extensively grouTi food crop, occupying about 40 million 
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liectares of land Rice yield in Japan and Taiwan are the highest because of 
intensixe use of fertilizers, efficient culture methods and improved varieties 
1.1.1 Origin and History: 
Carbonised paddy grains were found in the excaviatons at Hastinapur at a 
site dated between 1000-750 B C (choudhary and Ghosh 1953) This is the oldest 
specimen yet known in the world De candolle (1886) and Watt (1892) thought 
that South India was place where cuhivated Rice originated Vavilov (1926) 
Suggested that India and Burman should be regarded as the centre of origin of 
cultivated Rice 
1.1.2 Area and Distribution: 
Rice is the world s leading food crop, cuhivated over an area of about 145 
million hectares with a production of about 380 million tonnes In terms of area 
and production it is second to wheat It provides about 22% of the world's supply 
of calories and 17% of the proteins Maximum area under Rice is in Asia Among 
the Rice growing countries India has the largest area followed by China and 
Bangladesh In respect of production India ranks second with 69 million tonnes of 
padd> next to China 143 4 million tonnes of paddy 
1.1.3 Climatic Requirements: 
Rice production is restricted to the regions of warm climate with adequate 
moisture Based on the anatom> of food and stem, it is sometimes described as 
semi-aquatic plant Rice is grown in tropic and subtropics, from below sea level to 
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8000 ft elevation. In India Rice is grown in almost all the states, Kerala. Bihar, 
U P, M P and west Bangal lead in the area while west Bangal and Tamil Nadu 
have the highest rice production. The average yield per hectare is highest in 
Punjab For successfijl production of Rice, a region should fulfil the following 
requirements: 
a) Relatively warm climate through out the growing season. 
b) An abundant supply of water for proper irrigation. 
c) Soils that are fairly level and capable of holding water fairly well 
without too much seepage. 
d) Adequate surface drainage 
1.1,4 Classincation: 
Rice belongs to genus ORYZA OF GRAMINEAE family. The genus 
ORYZA includes 24 species, of which 22 are wild and two namely ORYZA 
SAVITA and ORYZA GLABERRIMA are cultivated. All the varieties found in 
Asia, America and Europe belong to O. SAVITA and varieties found in west 
Africa belongs to species of 0. GLABERRIMA. The SAVITA Rice varieties 
commonly grouped into three subspecies namely. 
a) Indica 
b) Joponica 
c) Javinica 
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a) Indica: 
Rice grown in India belongs to this subspecies They are characterised by 
having leaves slightly pubeseent and pale green in colour. Indicas are awanless or 
posses short and smooth awns. 
b) Japonica: 
The varieties developed in Japan belong to this subspecies. These varieties are 
adopted for cultivation in the subtropical and warm temperature regions Japonica 
varieties mostly have oval and round grains. Leaves are narrow and dark in 
colour. 
c) Javanica: 
They are characterised by a stiff straw, long Panicle, with awned grains, 
sparse tillering habit, long duration and low sensitivity to difference in day length 
These are mainly found in Indonesia. 
1.1.5 Varieties: 
Today in our country there are quite a good number of varieties suitable 
for different Agro-climatic regions. 
Varieties Released by Central Variety Release Committee. 
IR-8 Ratna 
Jaya Kanechi 
Padma Krishna 
Pankaj Sabarmati 
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Bala lR-20 
Cauvery Vijaya 
Sona Jayanti 
Pusa-2-21 
1.1.6 Weeds: 
Most commonly found weeds of rice are given below: 
a) Cyperus Iria. 
b) Echinochloa colonum. 
c) Eclipta Alba. 
d) Seteria Geauca. 
e) Monocharia Spp. 
f) Scirpus Spp. 
g) Doctyloctaneum. 
Control Measures: 
Herbicide using for these weeds are as follows; 
- Propanil (Stam F-34) 
- Butachlor (Machete) 
- Fluchloralin (Basalin) 
- Nitrofen (Tok E-25) 
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1.1.7 Diseases: 
Diseases of Rice crops cause on an average about 10% reduction in yield 
which may go up from 50% to 90% in severe cases. Some major disease are given 
below: 
a) Blast: It is caused by PYRICULARIA ORYZAE 
Control Measures: 
- Growfield tolerant varieties like IR-8, IR-20, IR-24, JAVA and RATNA 
- Treat the seed with organome curial compounds. 
b) Brown Spot: Caused by COCHLIOBOLUS MIYABEANUS 
Control Measures: 
- give three to four sprays with ZINEB or DITHANE M-45 at an internal of 10-
12 days just before the appearance of the symptoms of the disease 
c) Steam Rot: Caused by LEPTOSPHAERIA SALVINIT 
Control Measures: 
- Destroy the infected stubbles by burning or deep ploughing. 
Some other diseases are FALSE SMUT, SMEATH BLIGHT, 
BACTERIAL LEAF BLIGHT, BACTERIAL LEAF STREAK, TUNGRO 
VIRUS, KHAIRA 
Rice crop is also attacked by a large number of insect pests such as: 
- Steam Borer 
- Gall Midge 
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- Rice Hispa 
- Leaf Roller 
- Plant Hopper 
- Green Leaf Hopper 
- Gundhi Bug 
To protect rice from these insect pests a number of pesticides are available 
in the market. 
1.2 Wheat: 
Wheat is the world's most widely cuhivated food crop. It is eaten in 
various forms by more than one thousand million human beings in the world In 
India it is second important staple food crop. Rice being the first. Besides staple 
food for human beings wheat straw is a good source of feed for a large population 
of cattle in our country. 
Wheat compares well with other important cereals in its nutritive value It 
contains more protein than other cereals. Wheat has a relatively high content of 
NIACIN and THIAMINE 
1.2.1 Origin and Historj': 
Growing of wheat in India began very early in prehistoric times, so long 
ago that the origin of wheat is still a matter of speculation Form all possible 
records, it seems that its centre of origin is South Western Asia. It is believed that 
Aryans brought wheat grains to India 
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1.2.2 Area and Distribution: 
Wheat is the world's leading cereal crop, cultivated over an area of about 
239 million hectares with a production of 425.5 million tonnes of grain. 
Maximum area under wheat is in USSR followed by China, U S. A and 
India. In production USSR stands first and U.S.A. ranks second. In India wheat is 
the main cereal crop. In respect of area and production it occupies the second 
position, being exceeded only by Rice. 
1.2.3 Classification: 
Wheat is an annual plant of GRAMINEAE family. It belongs to genus 
TRITICUM. The following is the classification on the basis of chromosomal 
number: 
Chrosome Number 
• Triticum Aegiloploids 7 
• Triticum Moneccocum 7 
• Triticum Dicoccoides 14 
• Triticum Timopheevi 14 
• Triticum Persicum 14 
• Triticum Spelta 21 
• Triticum Macha 21 
• Triticum Vulgare 21 
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1.2.4 Climatic Requirements: 
Wheat crop has wide adaptability. It can be grown not only in the tropical 
and sub-tropical zones but also in the temperate zone and the cold tracts of far 
North, Wheat can tolerate severe cold and snow and resume growth with the 
setting in of warm weather in spring. It can be cultivated from sea level to as high 
as 3300 meters. 
The best wheat are produced in area favoured with cool, moist weather 
during the major portion of the growing period followed by dry, warm weather to 
eanble the grain to ripen properly. Areas with a warm and damp climate are not 
suited for wheat growing. 
1.2.5 Varieties: 
A, Varieties for irrigated conditions in India: 
- SONAUKA 
- KALYANSOAN 
- ARJUN 
- JANAK 
- UP-368 
- UP-262 
- UP-215 
- WL-711 
- WH-147 
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- JAIRAJ 
- MALAVIA 
B. Varieties for Rainfed conditior\s in India: 
- K-65 
- K - 6 8 
- PRATAP 
- WL-410 
- HY-65 
- VL-401 
- VL-421 
1.2.6 Weed Control: 
Wheat field is generallly infested from both DICOT and MONOCOT 
weeds. 
A. The major DICOT weeds are. 
- Chenopodium Album (Bathua) 
- Fumiria Parviflora (Gajri) 
- Cirsium Arvaense (Kateli) 
- Anagallis Arvensis (Krishana Neel) 
- Melilotus Alba and Melilotus (Senji) 
B MONOCOT weeds include; 
- Phalaris Minor 
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A\ena Faiua 
Polypogon Monspliensis 
- Cyperus Rotundus 
- Cynodon Dactylon 
Control Measures: 
- Generally weeds are eradicated with the help of HOE, KHURPT etc, 
- A number of chemical weedicides are available that control the weeds in 
wheat rather effectively. Most common and effective herbicide to kill all the 
wheats in wheat is 2, 4-D. 
1.2.7 Diseases: 
Wheat crop suffers from several diseases which are given below: 
a) Brown Rust: This is caused by a Fungus Puccin, Recondita Tritici. 
b) Yellow Rust: This is caused by the fungus Puccina Strciformis. 
c) Black Rust: Caused by the Fungus Puccinia Graminis Tritici. 
Control Measures: 
A\ oid late sowing of late maturing varieties. 
Don't use excess nitrogenous fertilizers. 
- Grow Rust-Resistant varieties 
- Damage by wheat rusts may be minimised by spraying Zineb OR Dithane M-
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d) Loose Smut: Caused by a smut fungus, Ustilago Nuda Tritici. 
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Control Measures: 
- Growing of loose smut resistant varieties is the best method of control 
- Treat the seed with VATAVAX. 
- Solar heat treatment. 
- Some other disease are Karnal Bunt, Alternative leaf blight, Pov^^dery mildew 
etc. 
Some insect Pests are: 
TERMITES. 
GUJHIA WEEVIL 
ARMY WORMS 
RODENTS 
BROWN WHEAT MITE. 
For controlling all these a number ot pesticides are available in the market. 
1.3 Pulses: 
Role of pulses in India Agriculture needs hardly any emphasis. India ia a 
premier pulse growing country. The pulses are an integral part of the cropping 
system of the farmers all over the country because these crops fit in well in the 
crop Rotation and crop mixture followed by them. Pulse crops, besides being rich 
in protein and some of the essential Amino Acids, enrich the soil through 
symbiotic nitrogen fiation from Atmosphere. 
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In India the total food production in 1978-79 was 130.5 million tonnes, out 
of this only 12 01 million tonnes was contributed by pulses Some important 
pulses are given below 
3 1 Gram 
3.2 Lentil 
3.3 Peas 
3.4 Arhar 
3 5 Green gram 
3 6 Cowpea and others. 
1.3.1 Gram (Cicer Arietinum L.): 
Gram commonly known as 'chick Pea' or Bangal gram is the most 
important pulse crop of India. India alone has nearly 75% of the world acerage 
and production of gram. It is used for human consumption as well as for feeding 
to animals gram contains 21.1% Protein, 61.5% Carbohydrates, 4.5% fat. It is also 
rich in calcium. Iron and Niacin. Gram is considered to have medical eflfects and 
it is used for blood purification, 
a) Histon and Origin: 
According to A\T<.R01D and DOUGHTY (1964) the centre of origin of 
gram is Eastern Mediterranean According to candolle. the fact that gram has a 
Sanskrit name would indicate that the crop has been under cultivation in India 
longer than in any other country. Gram has been known in this country for a long 
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time It is said to be one of the oldest pulse known and cultivation from ancient 
times both in Asia and in Europe. 
b) Area and Distribution: 
Gram is one of the important pulse crops of the world cultivated over an 
area of 10.4 million hectares with a production of about 7.4 million tonnes of 
grain. The important Gram growing countries are India, Pakistan, Ethiopia, 
Burma and Turkey. India ranks first in the world in respect of production as well 
as acreage followed by Pakistan. 
c) Classsifcation: 
Gram have been classified into two broad groups. 
I. Brown Gram (Cicer Arietinum L.): In this group the colour of the seed 
ranges from yellow to dark brown. Seed Size is usually small. 
II. Kabuli or White Gram (Cicer Kabulium): In this the colour of the seed 
is usually white. Grains are bold and attractive. 
d) Climatic Requirements: 
Gram is a winter season crop but severe cold and frost are injurious to it 
Frost at the time of flowering resuhs in the failure of the flowers to develop seeds 
in the pod. It is generally grown under rainfed conditions but gives good returns 
in irrigated conditions as well. 
e) Varieties: 
In India Gram has following varieties: 
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- K-468 
- RADHEY 
- K-850 
- PANTG-114 
- H-208 
- H-355 
- HARE CHHOLE NO-1 
- G-24 
- G-130 
- C-235 
- BR-65 
- ST-4 
- BG-203 
- PUSA-209 
- CHAFFA and so many others varieties. 
0 Weed Control: 
Gram being a dwarf stature crop severely by infestation of weeds. One 
hand weeding or inter-culture with hand hoe or wheel hoe after 25-30 days and 
second if needed after 60 days of sowing may take care of weeds. BASALIN is an 
effective herbicide for weed control 
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g) Diseases: 
The important diseases of Gram are: 
I. Wilt: Caused by a fungus named a FUSARIUM ORTHOCERUS 
Control Measures: 
- Treat the seed with Benlate T or a mixture of Benlale and Thiram. 
- Grow the resistant varieties like G-24 or C-214. 
II. Sclerotinia Blight: It is caused by a Fungus SCLEROTINIA 
SCLEROTIORUM 
Control Measures: 
- Use only health seeds from Sclerotia. 
- Treat the soil with a mixture of Fungicides like Brassicol and Captan. 
III. Gray Mold: Caused by a fungus BOTRYTIS CINEREA 
Control Measures: 
Plant the crop late i.e., first fortnight of November. 
Spray the crop with Captan or Thiram. 
IV. Ascochyta Blight: Caused by ASCOCHYTA RABl 
Control Measures: 
- Plant only healthily seed. 
- Follow three year crop rotation. 
- Plant resistant varieties. 
Some of the important pests of Gram are as: 
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- CLTWORM 
- GR'WI POD BORER 
For these diseases different types of sprays are available such as Monocrotophos, 
endosulfan 35 EC etc 
1.3.2 Lentil (Lens Esculcnta Moench): 
Lentil is one of the important Rabi pulses It is one of the oldest crops and 
the most nutritious of the pulses It is used as a cover crop to check the soil 
erosion in problem areas. 
Lentil contains about 11% water, 25% Protein. 60% Carbohydrates It is 
also rich in Calcium, iron and Niacin 
a) Origin and History: 
As a cuhivated crop it is of very ancient origin and its native home is 
regarded to be the countries in Eastern Mediterranean littoral, such as Asia Minor, 
Greece. Egypt, from where it extended eastwards to India (Aykroid and Doughty, 
1964) 
b) Area and Distribution: 
The important Lentil growing countries of the world are India, Turkey. 
Syria. Pakistan, Spain and Bangladesh It is grown in 18 48 lakh hectares with a 
total production of about 10 77 lakh tonnes of grain In India Lentil is mostly 
grown is Northern Plains, central, and eastern parts of India 
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c) Classification: 
Lantil belongs to genus lens of LEGUMINOSEAE family It can be 
classified into two groups: 
I. Bold Selected Group: It includes subspecies Var, Macrosperma 
II. Small Selected Group: It includes sub-species Microsperma 
d) Varities: Varieties of Lentil in India. 
- PANT-L-46 
- PANT-L-234 
- PUSA-1 
- PUSA-4 
- PUSA-6 
- BR-25 
- BR-26 
- JLS-1 
- B-17 and so many other varieties. 
e) Climatic Requirements: 
It require a cold climate. It is sown as a winter crop. It can be grown 
successfully up to a height of 3000 metres. 
0 Weed Control: 
The major weeds found in Lentil fields are. 
- Chendpodium Album (Bathua) 
43 
Fumaria Parviflora (Gajri) 
- Lathvms SPP (Chatri Malri) 
Control Measures: 
Weedicide like Basalin and Tribunil can be used safely for weed control 
g) Diseases: 
Some important diseases of Lentil are 
I. Seedling Mortality: Caused by a Fungus, namely Fusarium Oxysporum 
F sp Lentis and Sclerotium Rolfsii 
Control Measures: 
It can be controlled by treating the seed with Benomyl Fungicide 
- plant only resistant Varieties 
II. Wilt: Caused by a Fungus Fusarium Oxysporum f sp Lentis 
Control Measures: 
- Use healthy seeds 
- Plant lentil variety like Pant-L-406 
in . Powdery Mildew: Caused by a fungus, Erysiphe Polygoni 
Control Measures: 
- Collect and bum the affected Debris 
- Spray the crop with wettable sulphur like Sulfex or Elosal 
Some other diseases are Rust, Downy Mildew etc 
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1.3.3 PEAS (Pisuni Spp.): 
Pea is a popular pulse crop of India. It provides a variety vegetarian dishes 
and hence it is liked through out the world. It is highly nutritive and contain high 
proportion of digestible protein. Carbohydrates, Minerals and vitamins. 
a) Origin and Histoty: 
The cultivation of pea is very ancient. It can be traced to Swiss lake dwellers 
of Bronze Age (about 3000 to 1100 B.C.). The field pea is native to the 
Mediterranean region of Southern Europe and to Western Asia. 
b) Area and Distribution: 
Pea is one of the important pulse crop of the world cultivated over on area of 
10.5 million hectares with a production of about 13 million tonnes. The important 
Pea growing countries are China, USSR, India, Ethiopia and U.S.A. China ranks 
first in the world in respect of production as well as acreage followed by USSR 
and India. In India Pea is grown over an area of 5.83 lakh hectares with a 
Production of about 3 .48 lakh tonnes. 
c) Climatic Requirements: 
It requires a cool growing season, moderate temperature are essential through out 
the growing season. High temperatures are more injurious to Pea crop than Irost. 
d) Classification: 
Two types of Peas are cultivated all over the globe: 
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I. Garden pea: (Pisum Sativum Var. Hortense): It is also called as table Pea 
In this green seeds are used mostly in vegetables and also for canning 
purposes. Seeds are bold and wrinkled. 
II. Field Pea: (Pisum Sativum Var. Arvense): The ripe matures seeds are 
used as the pulse (Dal) Field peas are hardy plants and grown on a large 
scale without irrigation. 
e) Varieties: 
Varieties of peas in India are: 
- Early badger 
- Early December 
- Arkel. 
- GC-141 
- GC-195 
- New line Perfection. 
- BR-2 
- Swarha Rekha 
- Kinnauri 
- Rachana and so many other varieties. 
f) Diseases: 
The important diseases of Pea are: 
- Wih 
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- Root Rot 
Powden' Mildew 
- Rust 
Control Measures: 
- Treat the seed with Ceresan or Brassicol 
- Avoid late plantings 
- After harvest, the affected plant trash should be burnt 
Besides these diseases the crop infested by a number of pests 
- Pea stem fly 
- Leaf Miner 
- Pea Aphids 
- Pod Borer 
To protect pea crop from all these pests a number of pesticides are available in the 
market 
1.3,4 Arhar (Canjanus Cajan L. Milisp): 
Arhar commonly known as Red gram or pigeon Pea It is a rich source of 
protein and supplies a major share of protein requirement of the vegetarian 
population Seeds of Arhar are also rich in iron and lodin They are rich in 
essential Amino Acids like Lycine. Tyrocene, Cystine and Arginine 
a) Origin and History: 
47 
Although red gram (Arhar) has been cultivated in Indian for more than three 
thousand years. It has been reported to occur in wild state in Africa, in the upper 
regions of the river Nile and the coastal districts of Angola. It seems that Africa is 
the probable place of origin. 
b) Area and Distribution: 
Arhar is grown through out the tropical countries of the world especially in 
the more arid regions in Africa, West Indies, Ceylon, Australia and Malaya. 
In India it is one of the most widely cultivated pulse crop over an area 26.7 
lakh hectares with a production 19.2 lakh tonnes. 
c) Classification: 
It has been classified into two: 
I-Cajanus Indicus Var. Bicolor 
II-Cajanus Indicus Var. Flavus. 
d) Climatic Requirements: 
Arhar grows well in warm tropical and subtropical climate. The crop prefers a 
fairly moist warm climate during the periods of it vegetative growth Cloudy 
weather and excessive rainfall at flowering time damage the crop. 
e) Varieties: 
Varieties of Arhar which are used in India. 
- UPA-120 
- PRABHAT 
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- PIJSA AGETI 
- SHARDA 
- KUKTA 
- LAXMl 
- BASANT 
- BAHAR 
- KHARGONE-2 and so many other varieties, 
f) Diseases: 
Arhar have many disease such as: 
- WILT 
- STEM ROT 
- CANKERS 
- STERILITY MOSAIC 
Control Measures: 
- To plant disease resistant varieties. 
- There should be good drainage in the field. 
- Spray Dithane-M-4 5, 
- Control mites by spraying Metasystox. Arhar is attacked by a number of 
insect pests such as: 
- POD BORER 
- TLH POD FLY 
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- PLUME MOTH 
- HAIRY CATERPILLAR For controlling all these there are a number of 
pesticides available in market. 
1.3.5 Green Gram (Vigna Radiata L. Wilezek): 
Green gram (moong) is an excellent source of high quality of protein It 
contains 25% protein. Moong also used as green manuring crop Being or a 
leguminious crop it has the capacity to fix the atmospheric nitrogen It also helps 
in preventing soil erosion. Moong can also be used as feed for cattle 
a) Origin and History.* 
According to Vavilov (1926) moong the native of India and central Asia. It 
has been grown in these regions since pre-historic times Green gram has been 
cultivated in India since ancient times. 
b) Area and Distribution: 
Moong is cultivated in India, Burma, Ceylon, Pakistan. China, Fiji, Far East, 
Queens-Land and Africa. In India, moong is grown in almost all the states. It is 
grown about 27.63 lakh hectares with total production about 9.1 lakh tonnes of 
grain. 
c) Climatic Requirement: 
It is best suited to areas having an annual rainfall of 60 to 70 centimeter. 
Moong is considered to be the hardiest of all pulse crops. It requires a hot climate 
and can tolerate drought to a great extent. 
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d) Classification: 
Bose in 1932, who grouped them in to 40 different types, mainly on the basis of 
leag size, flower colour, pod colour and colour of the seed 
e) Varieties: 
Varieties of Moong in India 
- K-851 
- PS-16 
- SHEELA 
- MOHINI 
- PANG MOONG 
- BR-2 
- SUNAINA 
- KHARGONE 
- KRISHNA 
- R-288-8 
- RS-4 and so many other varieties. 
f) Diseases: 
Green Gram have following types of diseases: 
- MOSAIC MOTILE 
- LEAF CRINKLE 
- LEAF CURL 
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- CERCOSPORA LEAF SPOT 
- ANTHRACNOSE 
Control Measures: 
- Keep the plants free form aphids which can transmit the virus from diseased 
to heahhy plants 
- Rogue out the diseased plants as soon as they appear 
- Spray the crop with Metasystox 
- Spary Dithane z-78 
- The fungicides like Dithane M-45 
1.3.6 Cowpea (Vigna Sinensis L.): 
Cowpea commonly known as Lobia is used as a pulse, a fodder and a 
green manure crop Being rich in protein and containing many other nutrients it is 
known as vegetable meat On dry weight basis cowpea grains contain 23 4% 
protein. 1 8% fat and 60 3% carbohydrates 
a) Origin and Histor\: 
Cowpea is probably a native of central Africa almost all the wild forms are 
found 
It has been cultivated since very ancient time in the Mediterranean region by 
the Greeks. Romans and Spaniards It is also claimed to be indigenous to India 
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b) Area and Distribution: 
Cowpea is mainly grown in Africa. About 90% of the total world acreage is in 
Africa It is also grown in Asia, North and South America, Australia, Central and 
Southern Parts of Europe. 
In India it is mainly grown in central and peninsular regions. 
c) Climatic Requirements: 
It can be grown in all tropical and sub-tropical climates Being a warm 
weather it can with -stand a considerable degree of drought. But under ver>' dry 
conditions the plants produce a very poor crop. 
d) Classification: 
According to Pipei, all the cultivated types have been classified into three 
groups: 
I-VIGNA SINENSIS. 
II-VIGNA SINENSIS sub-sp CATJANG 
III-VIGNA SINENSIS sub-sp. SESQUIPEDALIS 
e) Varieties: 
- PUSA PHALGUNI 
- PUSA RITURAJ 
- COWPEA-74 
- CO-] 
- FS-68 
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- PIJSA DOFASLI and so many other varieties 
0 Diseases: 
- BACTERIAL BLIGHT of Cowpea 
- COWPEA MOSAIC 
- POWDERY MILDEW 
- RUST 
Control Measures: 
Grow resistant varieties 
- Spray crop with F\lolan/ 
- Spray Meatasystox fungicide. 
- Spray W'ettable Sulphur like Sulfex, Elosal etc. 
Spray the crop with Dithane M-45 
1.4 Coarse cereals: 
Some Coarse Cereals are: 
1.4 1 Maize 
1.4.2 Bajra 
1.4.3 Barley and some other cereals. 
1.4.1 Maize: 
Maize is one of the most important cereal crops in the world agricultural 
economy both as food for man and feed for animals, it has ver>' high yield 
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potential, there is no cereal on the earth which has so immense potentiahty and 
that is why it is called as 'Queen of Cereals' 
Maize is grown in almost all the states of India. It occupies an area of 6 
million hectares which accounts for about 23% of the total area in the content 
a) Origin and History: 
The discovery of fossil maize pollen with other archaeological evidence in 
Mexico to be native home of Maize. American Indians grew a selectively 
improved maize from 3400 B.C. to 1500 A.D. 
b) Area and Distribution: 
It is one of the world's leading crops cultivated over an area of about 120 
million hectares. Among the maize growing countries, U.S.A. has the largest area 
followed by Brazil, China, Maxico and India. 
c) Climatic Requirements: 
Maize is warm weather Plant. It grows from sea level to 3000 metre altitudes. 
It can be grown under diverse conditions. 
d) Classification: 
Maize is an annual plant which belongs to family Gramineae and genus ZEA 
ZEA MAYS L. It is classified into seven groups. 
I- Zea Mays or 'Flint com' 
II- Zea Mays Indentata or 'Dent com' 
III- Zea Mays Everta or 'Pop com' 
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IV- Zea Mays Saceharata or 'Sweet corn" 
V- Zea Mays Amylacea or 'Soft corn' 
VI- Zea Mays Tunicata or 'Pod corn' 
VII - Zea Mays Ceratina Kulesh or 'Waxy corn' 
e) Weed Control: 
Maize crop is infested by following weeds: 
- Echinochloa Colonum. 
- Elusine Indiaca (Koda) 
- Seteria Glauca (Banra) 
- Cynodon Dactylon (Doob) 
Control Measures: Following herbicides can be used 
- ATRAZnsT and SIMAZINE 
- LASSO 
f) Diseases: 
I- Seed Rot and Seedling Blight. 
Control Measures: 
- Treat the seed w ith Captan and Thiram 
II- Black Bundle Disease 
Control Measures: 
Treat the seed with systematic fungicides like Bavistin and Benlate. 
III- bacterial Stalk Rot 
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Control Measures: 
- Avoid injury on the plants at the time of weeding 
Bleaching powder should be apply. 
Some other disease are; 
Phthium stalk Rot, sugar cane Downy mildew. Brown stripe Downy Mideu 
Maize is attacked by some insect pests such as; 
Stem Borer 
- Pint Stem Borer 
- Shoot fly. 
- Maize Leaf Roller 
- White Grub 
Myllocerus. 
To protect Maize from all these insect pests a number of pesticides are 
available in the market. 
1.4.2 Bajara (Pennisetum Typhoides L.): 
Bajara (Pearl millet) is one of the major coarse crops and is considered to 
be a poor man's food. It is widely grown in Africa and Asia since prehistoric 
times. 
Bajara grains contain about 12.4% moisture, 11.6% protein. 5% fat, 67% 
carbohydrates and 2,7% minerals. It is also used as feed for poultP) of green 
fodder or dry karbi for cattle. 
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a) Origin and Histon: 
Most of the scientists believe that the primary centre of Bajra is Africa from 
where it spread to India and other countries, 
b) Area and Distribution: 
Bajra is a crop grown mostly in tropical climate. It is widely grown in Africa 
and Asia. The important Bajra growing countries are India, China, Nigeria, 
Russia, Pakistan, Sudan, Egypt, Arabia. It is generally grown in area of low 
rainfall and in poor soils 
c) Classification: 
Staph (1934) divided the genus PENNISETUM into five sections which are given 
below: 
I- PENNICILLARIA 
II- GYMNOTHRIA 
III- EUPENNIS 
I\'- HETEROSTACHY 
\ - BREVIVALVULA 
d) Diseases: 
I-Downy Mildew or Green Ear Disease, caused by Sclerospora Graminiocola 
Control Measures: 
Spray the crop with Dithane Z-78. 
- Grow resistant hybrids like NHB-5, PHB-10, PHB-14. 
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II-SMLT Caused by Toeyposporium Penicillaria. 
Control Measures: 
- Use certified seed. 
- Spray the crop with Vitavex. 
III-RUST: Caused by Puccinia Penniseti. 
Control Measures: 
- Spray the crop with Dithane Z-78 or Captan. 
IV-LEAF BLAST: Caused by Pyricularia sateriae 
Controlling Measure: 
Controlled effectively by two or three spray of Zineb. 
Bajra is also attacked by some insect pests such as Termites, white Grub, Shoot 
fly. Hairy Caterpillar, Midge fly etc. 
1.4.3 Barley (Hordeum Vulgare L.): 
It is one of the most important cereals of world. It is cultivated in almost 
all parts of the world except the tropical regions. The leading countries of its 
production are USSR, China, France, Canada, U.S.A. and Spain. 
Barley is an important cereal in India. Total area under Barley in the 
country is about 2 million hectares. 
Barley contains 12.5% moisture, 11.5% albuminoids, 74° o carbohydrates, 
1.3% fat, 3.9% crude fiber and 1.5% Ash. 
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a) Origin and Hislon: 
Barley has been know for thousands of years and that possible centre of origin 
is South eastern Asia particularly China, Tibet and Nepal. All the cultivated forms 
of Barley are thought to have arisen from a wild species hordeum Spontaneum 
b) Area and Distribution: 
It is one of the important cereal of the world cultivated over an area of 97 7 
million hectares area of the world. The important countries are China, Canada, 
U.S.A , France, Australia, U.K., and India. 
c) Classiflcation: 
Abreg and wiebe (1946) Classified all the cultivate Barley varieties into three 
sspecies: 
I- HORDIUM \XT.GARE 
II- HORDELM DISTINCHON 
III- HORDEUM IRREGULAR 
d) Varieties: 
Which are used in India: 
- R.ATNA 
- VUAYA 
- .AZ.AD(K-125) 
- -WIBER 
- RS-6 
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- CLIPPER 
- HlMANl 
- DOLMA 
- PL-56 and so many other varieties. 
e) Weed Control: 
Major weeds are. 
- Chenopodium Album (Bathua) 
- Cirsium Arvensls (Kateli) 
- Anagallis Arvensis (Krishna Neel) 
- Avena Fatua (Wild Oat). 
Control Measures: 
All these can be controlled by an application of 2,4-D Sodium Salt or 2,4-D 
Amine Salt. 
f) Diseases: 
- STRIPE 
- NET BLOTCH 
- POWDERY MILDEW 
- MOLYA 
Control Measures: 
- Treat the seed with Organo-Mercurials. 
- Soak the seeds in cold water. 
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- Treat the .seed with Agrosan G.N. or Ceresa.i, 
- Spray the crop with Dithane M-45 or Dithane Z-78, 
- Sulphur Dusting 
- Spray of Karatheni. 
Two or three deep ploughing during summer. 
Barley is also attacked by some insect pests sch as wh.te Ants, Termites, Gujhia, 
Cutworms etc control measure are to Dust or to spray BHC. 
There are some other coarse cereal crops such as Jawar, Rangi, small millet etc. 
Conclusion: 
In India the impressive growth of Agricultural productivity that 
transformed a food deficit nation in to self sufficient one is a major 
accomplishment. The whole scenario of agriculture has under gone so many 
cK^wges Different types of varieties came into existence, such as short duration 
varieties. High Yield'mg varieties etc. fungicides, pesticides and so many other 
medicines are avaUab\t for controlling diseases of crops. The agricultural 
. . . . ^ e e n ltn^ved and incorequet.ce the production of 
, ^ t o p t e - . c r o p s has been . c a s e . , a . S 
- Treat the seed with Agrosan G N or Ceresan 
Spray the crop with Dithane M-45 or Dithane Z-78 
- Sulphur Dusting 
Spray of Karatheni 
Two or three deep ploughing during summer 
Barley is also attacked by some insect pests sch as white Ants, Termites, Gujhia, 
Cutworms etc control measure are to Dust or to spray BHC 
There are some other coarse cereal crops such as Jawar, Rangi, small millet etc 
Conclusion: 
In India the impressive growth of Agricultural productivity that 
transformed a food deficit nation in to self sufficient one is a major 
accomplishment The whole scenario of agriculture has under gone so many 
changes Different types of varieties came into existence, such as short duration 
varieties. High Yielding varieties etc fungicides, pesticides and so many other 
medicines are available for controlling diseases of crops The agricultural 
technology has been improved and incorequence the production of agricultural 
crops such as rice, wheat, pulses, coarse crops has been increased to a large 
extent 
The production of rice, wheat course crops and pulses in 1997 is 80 5, 68 7, 34 
and 14 8 million tonnes respectively Hope in future it will improve further 
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OBJECTIVES AND METHODOLOGY OF 
BIBLIOMETRIC STUDY 
As we know that knowledge is dynamic and multidimensional in nature 
The new researches and thirst for knowledge has led to the generation of new 
work It is necessary that new research and new findings should be circulated 
widely among the research scholars, scientists, specialists and others. 
Due to the rapid growth of knowledge, a librarian faces problems in 
acquisition, collection, selection and organisation of relevant documents with in 
limited financial resources. To overcome these problems they need techniques by 
which they can use the limited financial resources to the opthptrm. 
1.1. SELECTION OF CORE DOCUMENTS: 
The amount of literature being published in each subject area is too vast 
that it is difficult for a librarian to purchase all the material because of the 
financial problems. So with the limited finance, librarians have to acquire only 
those documents that will fulfil the needs of maximum readers, i e following the 
'reading material for the largest number of readers, at the least cost principle' 
Through bibliometric study it is possible to identify the widely used relevant 
documents. 
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1.2. SELECTION OF CORE PERIODICALS: 
Periodicals are primary sources of information that are mostly used by 
specialists and researchers. Much of library budget is spent on periodicals 
subscription. To maximise the resources of the library, it is possible to identify 
the core journals by the help of bibliometric studies. It is thus possible to curtail 
the less used journals from the subscription list. 
1.3. PROVIDING CAS AND SDI SERVICES: 
Human nature is ever keen to keep himself abreast with new 
developments That is why people read news papers, listen radio, watch T V etc. 
Mostly the people do this by their own choice, in-contrast for any active 
researcher, it is absolutely essential that he keeps himself up to date in his field of 
interest This t\ pe of approach is known as current approach to information and 
any service that meets the requirements of his current approach is known as 
current awareness service. To provide this service to a user or a group of users, 
librarians must have knowledge about the core documents or periodicals that 
should be relevant to the users Bibliometrics is a technique that helps him by 
providing information about forms of documents widely used in that field of 
interest. 
1.4. WEEDING Ol T LESS USED DOCUMENTS: 
Ranganathan's fifth law "library is a growing organism" advocates, every 
library has to suffer for want of space. The number of documents are increasing 
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day by day but the space is not too much in a librar)'. For this problem, librarians 
need certain means that will help them in deciding which are live documents and 
which should be weeded out from the collection Chronological study in 
bibliometrics is a solution to this problem. 
1.5. SOLVING THE PROBLEM OF SEE PAGE: 
Due to the interdisciplinary^ature of approach the articles of one field are 
published in some other journals that are unrelated to the subject interests of the 
researchers, who are, thus, deprived of some useful information. The phenomenon 
which is termed as 'seepage' may be solved through bibliometric studies for the 
benefit of the researchers and librarians. 
L6. SELECTING DOCUMENTS FOR BINDING: 
The cost of binding of periodicals are high as compared to other forms of 
documents because they are generally published in looseform (issues). About 5% 
to 5% to 7% of library budget is, therefore, spent on binding However, not all the 
journals or periodicals require durable binding. Only the frequently used journals 
be bound with durable and costly materials. This decision should, however, be 
based on the factual information relating to the actual use of journals in the 
library. Bibliometric study may provide an effective guidelines in this regard 
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1.7. KNOWING THE CHARACTERISTICS OF LITERATI RE USED IN 
DIFFERENT Sl'BJECT FIELD: 
The knowldege an trend about the characterstics of literature of particular 
subject field will help the librarians in taking policy decisions to help them in 
ser\ing the researcher community in a better, exhaustive and up-to-date manner 
Bibliometric study also provides clear cut picture of the development of subject 
chronologically and indicates as to what later researches and new modifications, 
have been made over the subject. 
1.8. PROVIDING ABSTRACTING AND INDEXING SERVICES: 
In today's modern era, these two services are the most important 
documentation services provided by libraries. For this purpose librarians have to 
know the forms of documents, core periodicals, books and some eminent 
personalities (Authors) belonging to that subject field By knowing core 
periodicals, he would be able to select articles to be indexed, and by. knowing the 
specialists, He would be able to select articles to be abstracted. Bibliometric is 
such a technique that helps the librarian in solving these problems. This type of 
study helps in library management and collection development, based on actual 
use. 
2. OBJECTIVES OF THE STUDY: 
This study aims at identifying and describing some of the characteristics 
of grain crops literature, used by the researched-over a period of two years from 
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1995-% with a view to identify the place, time, subject, area and countr\ of 
origin, from where the documents are being published. The present study will 
help the librarians in the selection of literature in the field of Grain Crops 
More precisely the objectives of the study are; 
2 1 Forms of documents: To find out most used form of source material i.e 
periodical articles, research reports, conference proceeding, bulletins etc. 
2.2 Geographical scattering of items: To know about the countr>' producing 
most of the literature on grain crops. 
2.3 Chronological study: To know the most productive year/ year^of the 
literature published on the subject. 
2.4 Language wise distribution of items: To know the dominating language 
in which most of the articles on the subject have been produced. 
2.5 Ranking of periodicals: To know the core periodicals containing the 
most of the literature on grain crops. 
2.6 Ranking of authors: To know eminent personalities in the field of grain 
crops. 
2.7 Subject dispersion: To show the interdisciplinary character of the subject 
under study. 
2.8 Application of Bibliometric laws: Application of Bibliometric laws of 
collected data to enable us to focus on the recent trends in Grain Crops 
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3. METHODOLOGY OF BIBLIOMETRICS 
L Egghe has proposed the following methodology of Bibliometics 
During the course of present studjj;j) have gone through the following, which is 
somehow similar to the one given by Egghe 
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3.1 DATA: 
Before starting the study, the first and foremost task is to select the source 
document or literature from which data is to be drawn Naturally the source 
literature should be such which has a systematic representative work of the 
scholars in the field of study i.e., grain crops. 
SELECTION OF SOURCE DOCUMENT: For this purpose 1 have 
chosen the Biological Abstracts as source document, because it is the most 
authentic, authoritative and comprehensive source on the subject. It is 
bimonthly publication issued by BIOSIS ( Biological Information Service) 
from Philadelphia, U S A, since 1927. 
Biological abstract is the most comprehensive guide to the biological 
literature in the world. It has been found to be most comprehensive and 
appropriate source literature in the field of theoretical and applied biology. The 
informative abstracts in the biological abstract are the best and most used sources 
of information. 
'm 
itB As the papers abstracted Biological Abstracts are scholarly and supposed to 
be of primary importance, it has been decided to select the two latest available 
volumeiof the source documents (i. e. 1995 and 1996) for the purpose The 
limitation of Gross method of citation counting from primary' periodicals 
selected as source Journals arises from the difficulties in the selection of a 
sufficiently representative group of source Journals, in order to obviate or 
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avoid bias on account of the countr\' of origin and language of publication 
The only way to eliminate such a bias is to increase the number of source 
Journals so as to ensure a wide geographical and linguistic coverage 
At present the number of primary Journals in an\ field of scientific 
knowledge can not be omitted Any representative list of source journals has 
grown so large that the method of counting is becoming impracticable 
Another way to eliminate this geographical and linguistic bias is based on 
counting the frequency of abstract or items from abstract of concerned subject 
field consequences of counting citation in the secondary periodical will be 
determined ony by the number of articles, published in an individual Journal 
during the period of time in a particular language Taking the above facts into 
consideration, 1 have chosen two latest numbers of Biological Abstract (1995-96) 
as the source document The biological abstract ensures the need for scientists 
with diverse interests It is an authentic source for collecting data for study 
3.3 PREPARATION OF ENTRES: 
It is the second step is the collection of data ''Agronomy" section of 
Biological Abstract^contains about 8 subheadings, out of which 1 have chosen one 
sub-heading 'Grain Crops' from which 1 have selected the data I have noted 
down each entr\' on a 5 x 3 catalogue card seperately On each card, information 
about author, title, name of the "periodical, place, year, language ana rorm ot 
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articles have been noted In other words a bibliography was created on cards 
These cards are arranged and rearranged during the analysis. 
3.4 ANALYSIS: 
The total data based on(4295 entries has beenScollacted and ^alysed under 
the following headings: 
3.4.1 Ranking of Periodicals. 
3.4.2 Geographical Distribution. 
3.4.3 Chronological Study. 
3.4.4 Language-wise Distribution. 
3.4.5 Subject Dispersion. 
3.4.6 Form-wise Distribution. 
3.4.7 Ranking of Authors. 
3.4.8 Application of Bibliometric laws. 
3.4.1 Ranking of periodicals: The main objective of this study is to identify 
^ 
the core journals containing the research literature on grain crops To 
conduct this study the items published in different periodicals title are 
grouped together and counted. It is necessary to know the most productive 
periodicals in the subject This information is useful for librarians as well 
as the research scholars because the core journalsin the field are identified 
Ranking of periodical is done and tabulated. 
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3.4.2 Geographical Study: This is done to determine the geographical 
scattering of item while studying the use pattern of research literature in 
the subject under study. The information was collected from the 
informative abstract of each item, which clearly gives the place of origin 
of each item. The entries were then grouped on the basis of their country 
of origin. They were then counted and ranked in a table. 
3.4.3 Language wise Distribution: As the Biological Abstract is the most 
comprehensive source on its subject, its scope is international In other 
words. Biological Abstracts, reports items published from different 
countries in different languages. It is, therefore, important to know the 
most dominant language used in scientific communication on the subject. 
The information about the language of the article was given in Biological 
Abstract along with informative abstract. This information is analysed and 
tabulated. 
3.4.4 Subject dispersion: Though most of the literature on a given subject is 
publish in some core journals but some times the journals on some other 
subject also published information on that subject. This analysis is done on 
the basis of subject field of periodicals. The information about the subject 
field was obtained from Ulrich International Periodical Directory (33'^ '' ed). 
The analysis not only identifies the core subject where most of the articles 
on the subject grain crops are published but also other subjects publishing 
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some relevant information. Thus, it will show the interdisciplinary nature 
of the subject. 
3.4.5 Form wise Distribution: Document on any subject are published in 
different forms like periodical articles, research reports, bulletin and 
patent. It is interesting to know the most popular form of document For 
this purpose, the information about the form of document was collected 
and tabulated. 
3.4.6 Ranking of Authors: This is done to know the eminent personalities in 
the subject. The data cards of different contributors in the field were 
seperated out. The number of cards under each name were counted and 
tabulated Authors are ranked in order of decreasing productivity. 
3.4.7 Chronological Study: This study is useful in knowing the currency of 
information in the secondary source and also in knowing the most 
productive year of items ranked. Through this study, we know that how 
many articles were published in which year. The information about the 
period of origin of the item can be easily known by the bibliographic 
information given in Biological Abstracts. 
3.4.8 Application of Bibliometric Laws: The whole study depends upon the 
application of bibliometric laws such as Lotka, Bradford and Zipf s law. 
73 
hor checking the vahdity ot these laws, they will be individually applied 
on the collected data. 
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DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION: 
Sum total of 4295 data items were collected from the source documents. 
Biological Abstract published during 1995 and 1996.3he volume of 1995 
contained 2281 items while that of 1996 volume contained 2014 items. All these 
data are analysed in detail under different headings. 
RANKING OF PERIODICALS: ^ 
Periodicals are the source of latest information and therefore, they play a 
vital role in disSe-m-ii^ tiitien of information. However, in every subject field, there 
are periodicals that contribute most of the literature. They are called core Journals. 
Besides that the articles also appear in some related journals on the subject, but 
their number is quite small. Identifying the core journals in the subject under 
study will be useful from the point of view of scientists and librarians alike. The 
present study is aimed at identifying the most important journal containing the 
most research literature in the field of Grain Crops. 
In the collected data, all the 4295 items have been published in 369 
periodicals which have been ranked up to 58 positions Howevet the table -1 lists 
only 145 periodicals showing 55 rank positions. These are the periodicals, of 
items which the frequency of occurrence is upto 4. The periodical with less than 4 
items have not been considered Table 1 shows that the periodical ranked first is 
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crop science, accounts for 7 24° o of total items Next five positions are occupied 
by Journals like Jnlernafional Rice Research Notes (3 85%), Indian Journal oj 
Af^ronomy (3.30%), Euphytica (2 95%), Agronomy Journal (2 74%) and Indian 
Journal of Agi icultural Science (2 74%) respectively. 
Table-] and 1.1 shows that most of the literature of Grain Crops appeared 
in 8 periodicals as a total number of 1184 items constituting 27.56% appeared in 
these Journals. They may be regarded as core Joumabin the field. 
The periodicals having their frequency of occurrence in teange of 70 to 
99 is 6, those, in range of 50-69 is 9, in range of 34-49 is 8, inTange of 25-35 is 
17, in range 15-24 is 20, in range of 10-14 is 15, in range of 4-9 is 62 It is 
therefore obvious that though most of the literature constituting 27 56% items 
appeared in 8 core journals the number of periodicals had been increasing for 
finding out much less number of items i.e. for 6.89% articles a number of 
periodicals was 62. This is in accordance with Bradford's law of scattering 
The present ranking list should be of use for the librarians in taking policy 
decision with regarding the position of periodicals. It will also be equally 
important for the documentalists in preparing an exhanstive documentation list 
The study is equally important for the scientists as they know the core journals 
giving the highest percentage of items published in them 
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T A B L E ! 
S.NO. RNAK NAME OF PERIODICALS COUNTRY FREQU-
ENCY 
PERCE-
NTAGE 
01 1 Crop Science U.S.A 311 7.24 
02 2 Internal Rice Research Notes U.S.A. 165 3.85 
03 3 Indian Jr. of Agronom\ INDIA 142 3 30 
04 4 Euph\1ica FRANCE 127 2.95 
05 5 Agrononn Journal U S A 118 2 74 
06 5 Indian Jr of Agricultural Sciences INDIA 118 2 74 
07 6 Japanese jr. of Crop Science JAPAN 102 2 37 
08 7 Australian Jr. of Experimental 
Agriculture 
AUSTRALIA 101 2 35 
09 8 Jr. of Indian Societ\ of Soil Science INDIA 93 2.16 
10 9 Canadian Jr of Plant Science CANADA 83 1 93 
11 9 Field Crops Research ITALY 83 1 93 
12 10 Agrokliimiva RUSSIA 79 1 83 
13 11 Arkhansas Agricultural Experiment 
Station Research Series. 
U.S A 75 1 74 
14 
[ 
12 Jr of Maharashtra Agricultural 
Universities 
INDIA 72 1 67 
15 13 Plant Breeding U.K. 68 1 58 
16 14 Crop research INDIA 67 1 55 
17 14 Cereal Research Communications •ARGENTINA 67 1 55 
18 15 Jr of Agrononix and Crop Science INDIA 65 1 51 
19 16 Jr of Plant Nutrition U.S.A 63 1 46 
20 17 Breeding Science JAPAN 59 1 37 
21 18 RDA Jr of Agncultural Science Rice S.KOREA 58 ; 135 
22 19 Femli/cr Research AUSTRALIA 55 i 1 28 
23 20 Tlieoretical and Applied Genetics U.S.A 53 , 123 
! 24 21 Jr of Genetics and Breeding ! ITALY 47 1 1 09 
25 22 Jr of Production .Aanculture ! U.S.A 45 1 ' 104 
: 26 i Plant and Soil ^ NTTHERLANT) 41 ! 0 95 
i 27 24 Soil Science Societ% of ^American Jr ' 1 AMERICA 39 , 0 90 
28 25 Dokladi Na B" Lgagikata Acaclami>a 
Na Naukite 
RUSSIA 38 ' 0.88 
29 26 Sarliad Jr. of Agriculture PAK^ST.^N 36 0 83 
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27 Communications m Soil Scicncc and 
Plant Analysts 
US. A 35 0 SI 
1 31 27 Annals of Biolog\ INDIA 35 .0X1 
32 28 Australian Jr. of Agricultural Research AUSTRALIA 34 0 79 
33 28 Indian Jr of Plant Ph^  slolog^ INDIA 34 0 79 
34 28 Sel" Skokhozvaistvennava Biolog\a RUSSIA 34 0 79 
35 29 Cereal Chemistry. FRANCE 32 0 74 
36 30 Weed Technolog\ U.S.A. 31 0 72 
37 30 Pk\. Research Jr. INDIA 31 0.72 
38 30 Weed Science U.S.A 31 0 72 
39 31 Jr. of Agriculture Science U.K 30 0 69 
40 32 Fiziologi>a of Isa Biokhimiya 
Kutemvkh Rastamii 
UKRAINE 28 0 65 i 
1 
41 32 Jr. of Genetics arai Plant Breeding MEXICO 28 0.65 
42 33 Agricultural Science Digest INDIA 27 0.62 
43 33 E.xperimental Agriculture U.S.A 27 0 62 1 
44 34 Seed Research INDIA 26 0 60 i 
45 34 Vyesti akademi Akramijki NaMik 
Bvelarusi Sverr\a Bivalakh Na%nk 
BELARUS 26 0 60 
46 35 IzAestiya Timiryazushoi Sel Skokhozy 
Akademii 
RUSSIA 25 0.58 
47 35 Soil Science and Plant Nutrition JAPAN 25 0.58 
48 35 Seed Science and Technolog> GERMANY 25 0.58 
49 36 Acta Agrononiica Hungarica HUNGARY 24 0.55 
50 36 Indian Jr. of Agriculture Research INDIA 24 0 55 
51 37 Agricultural Water Management JAPAN 23 0.53 j 
52 38 Biology and Fertility of Soils AUSTRALIA 22 0 51 
53 38 Jr. of Nuclear Agriculture INDIA 22 0 51 1 
54 39 Agriculture Ecosystems and 
Environment 
U.S.A 21 0.48 
55 39 Research Bulletin of Agriculture 
Aichiken Research Centre 
JAPAN 21 0 48 
56 40 Canadian Jr. of Soil Science CANADA 20 0.46 
57 40 Crop lmpro\'ement INDIA 20 0.46 
58 41 Genetic Resource and Crop Evolution INDIA 19 0 44 
59 41 Jr. of Experimental Botany U.S.A. 19 0 44 
60 41 Australian Jr. of Plant Physiology AUSTRALIA 19 0 44 
61 41 Acta Agricultural Scandianavies Sect. 
B Plant & Soil 
NIGERIA 19 0 44 
1 
62 42 Jr. of Cereal Science FINLAND 18 0 41 • 
63 42 European Jr. of Agronomy FRANCE 18 0 41 ! 
64 42 Soil and Tillage Research CANADA 18 0 41 
65 43 Bragantia BRAZIL 17 0 39 
66 44 Pakistan Jr. of Scientific and Industrial 
Research 
PAKISTAN 16 I 0 37 1 1 
67 44 Agronomic FRANCE 16 : 0 37 
68 45 Zeitschrift Fuer Planzenerurung Und 
Budenkunde 
GERMANY 15 0.34 ! 
i 
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b') 4(> Tropical Agriculture NIGERIA 13 • 0.30 i 
70 , 4(. Weed Rcscarch U.S.A 13 () 30 : 
71 ' 46 Ad\ anccs in Plant Science INDIA 13 i 0 30 
72 4(, ln\esligation Agaria Y-Proleccion 
Vegetales 
SPAIN 13 0.30 
7? 46 Agricultureal and Forest McteIorg\ NETHERLAND 13 0.30 
74 47 Genome GERMANY 12 0.27 
75 47 Jr. of Nuclear Agriculture INDIA 12 0.27 
76 47 Fiziologiva Raslanni UKRAINE 12 0.27 
77 48 Jr. of E.vperimental Botanv U.S.A. 11 0.25 
78 48 Jr. of Research punjab Agricultural 
Universit\' 
INDIA 11 0.25 
79 48 Jr. of Agricultural Association of China CfflNA 11 0.25 
80 48 JARQ JAPAN 11 0.25 
81 49 Tsitologiya I Genetika RUSSIA 10 0.23 
82 49 Heredit> GERMANY 10 0.23 
83 49 Egyptian Jr. of Soil Science EGYPT 10 0.23 
84 50 RDAjr. of agricultural Science upland 
and Industrial Crops 
S.KOREA 9 0.20 
85 50 Current Science. INDIA 9 0.20 
86 50 Bulletin of the Research Institute for 
Bisources C^yama Universit)-
JAPAN 9 0.20 
87 50 Bulletin of Taichung District 
Agricultural Iinpro\ ement Station 
TAIWAN 9 0.20 
88 50 Jr. of Agricultural & Food Chemistrv U.S.A. 9 0.20 
89 50 Cientifica BRAZIL 9 0.20 
90 50 Geobios INDIA 9 0.20 
91 50 New Phvlologist U.K. 9 0.20 
92 51 Ecological Modelling NETHERLAND 8 0.18 
93 51 Genitika RUSSIA 8 0.18 
94 51 Acta Genetica Sinica RUSSIA 8 0.18 
95 51 Pakistan Jr. of Botanv PAKISTAN 8 0.18 
96 51 Plant Cell Report FRANCE 8 0.18 
97 51 Acta Physiologiae Pianturm POLAND 8 0.18 
98 52 Soil Use Management U.K. 7 0.16 
99 52 Cienca-E-Practica BRAZIL 7 0.16 
100 52 Plant Science GERMANY 7 0.16 
101 52 Bangladesh Jr. of Botany BANGLADESH 7 0.16 
102 52 Norsk Landbruksforsking NORWAY 7 0.16 
103 52 Eurosian Soil Science RUSSIA 7 0.16 
104 52 Kuchu Archiv GERMANY 7 0,16 
105 53 Revista De Sociedade Boudezote 
Sislicts 
ITALY 6 0.13 
106 53 Acta Botanica Sinica CHINA 6 0.13 
107 53 Irrigation Science SWEDEN 6 0.13 
108 53 Angewandte Botanik MEXICA 6 0.13 
109 53 Bull of Hokuriku National Agricultural 
Experiment Station 
JAPAN 6 0.13 
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110 Si Dopo\idi Nalisional Nom Akadaniii 
Nauk Ukra\ in\ 
UKRAINE ! 6 O i l 
111 51 Soil Biolog\ &. Biochcniistn DENMARK 6 0 n 
112 51 Soil Sciencc U S A 6 0 11 
ir> 51 Modcllingen Facultait Land 
Bouwkacligc Entocpaslc Biologische 
Wetcnschappcn Uni\ ersil\ Gent 
BELGIUM 6 0 11 
114 51 Applied Plant Sciencc S AFRICA 6 0 11 1 
115 51 RDA Jr of Soil and Fertilizer S KOREA 6 0 13 I 
116 51 Annals of Botan\ INDIA 6 0 13 
117 54 Bioniass and Bioenerg\ U S A 5 0 11 
118 54 YugAong Shentai Xuebao ^ CHINA 5 0 11 
119 54 International Jr of Remote Sensing U K 5 0 11 
120 54 Cahiers Agriculture CAMEROON 5 0 11 
121 54 MAORI Jr MALAYSIA 5 0 11 
122 54 Inter Jr of Tropical agriculture INDIA 5 0 11 
12^ ^ 54 Newzeland Jr of Crop horticulture 
Science 
NEWZE ALAND 5 0 11 
124 54 Jr of Emll Mete^olog^ JAPAN 5 0 11 
125 54 Peljopnurediia Zhanas Tienena Smotro CROATIA 5 0 11 
126 54 Jr of Plant Ph\siolog\ U S A 5 0 11 
127 54 Acta Socielatis Naturalism 
Uni\ ersitatas Namialis hunanensis 
CHINA 5 0 11 
128 55 Computers and Electromcs Agriculture UK 4 0 09 
129 55 Jr of And Emironment UK 4 0 09 
r>o 55 Compost Sci and utilisation U S A 4 009 
r^i 55 Jr of Faculn of Agre K^ shu Unn JAPAN 4 0 09 
n 2 55 Hodawla Roslin Aklmiaj-zacja-l-nasi 1 
Nsieimictwo 
POLAND 4 009 
ir> 55 Jr of applied Genetics POLAND 4 0 09 
r a 55 Swedish Jr of Agrl Research SWEDEN 4 0 09 
115 55 PhMon MEXICO 4 0 09 
1^6 55 Jr of Science of Food and Agriculture FRANCE 4 0 09 
r>7 55 Mlkroblologl^a YUGOSLAVIA 4 0 09 
1^8 55 Acta Agronomica TURKEY 4 0 09 
1^9 55 M\comza GERMANY 4 0 09 
140 55 Seed Science Research AUSTRALIA 4 0 09 
141 55 Swedish Jr of Agricuhural Research SWEDEN 4 0 09 
142 55 Memories of the Facult> of Agriculture 
Hokkaido Um\ersm 
JAPAN 4 0 09 
141 55 Crop Protection INDIA 4 0 09 
144 55 Jr of Contaminant Hvdrologv U S A 4 0 09 
14> 1 55 Canadian Jr of Bolan\ CANADA 4 0 09 
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TABLE-1.1 
SHOWING RANGE OF FREQUENCY 
S.No Frequency Range No. of 
Periodicals 
No of Items Percentage % Cummulative Percentage ! 
01 100- 8 1184 27.56 27.56 i 
02 70-99 6 485 11.29 38.85 
03 50-69 9 555 12.92 51 77 
04 35-49 8 316 7.35 59.12 
05 25-34 17 494 11.50 70.62 
06 15-24 20 391 9.10 79.72 
07 10-14 15 188 4.37 84 09 
08 4-9 62 296 6.89 90.98 i 
09 1-3 224 386 8.98 99.96 • 
Total 369 4295 99.96 
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GEOGRAPHICAL DISTRIBUTION: 
It is a common experience that some of the countries are the leaders in 
givcnomore research output in a particular subject. This information is useful for 
the information managers as well as for the research scholars as it may help the 
librarian in taking a decision as to which periodicals published from a given 
countr>' be procured. In a similar way researchers are also helped by knowing the 
most potent countr\' conducting most of the research on that subject. 
Table - 2 shows geographical distribution of items. The table gives a list of 
countries producing latest information in Grain Crops. Countries have been 
ranked on the basis of frequency of occurrence of items India has been found to 
produce most literature on the subject as the total literary output on Grain crops 
constitutes a significant 23.05%. This is followed by U.S.A. with 18.99%, Japan 
7.75%, Australia and Russia a little more than 5%, Canada 4.07% and U.K.. 
China, Germany. S Korea and Pakistan about 2%. 
The analysis not only shows the most potent countries of research on 
Grain Crops but also indicates the wide coverage of Biological Abstracts, as the 
publication from 89 countries of the world have been listed 
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TABLE-2 
COUNTRTWISE DISTRIBUTION 
S.NO. RANK NAME OF THE COUNTRY FREQENCY OF 
OCCURRENCE 
PERCEN 
TAGE 
01 1 INDIA 990 23.05 
02 2 U S A 816 18.99 
03 3 JAPAN 333 7.75 
04 4 AUSTRALIA 223 5.19 
05 5 RUSSIA 218 5.07 
06 6 CANADA 175 4.07 
07 7 U.K. 111 2.58 
08 8 CHINA 102 2.37 
09 9 GERMANY 99 2.30 
10 10 SOUTH KOREA 88 2.04 
11 11 PAKISTAN 86 2 
12 12 FRANCE 78 1.81 
13 13 SPAIN 68 1.58 
14 14 PHILLIPINES 66 1.53 
15 15 ITALY 63 1.46 
16 16 ARGENTINA 43 1 
17 17 UKRAINE 40 0.93 
18 18 BRAZIL 39 0.90 
19 19 MEXICO 35 0.81 
20 20 SOUTH AFRICA 34 0.79 
21 21 SWEDEN 32 0.74 
22 22 HUNGRY 31 0.72 
23 23 BULGARIA 30 0.69 
24 24 DENMARK 27 0.62 
25 24 POLOND 27 0.62 1 
26 25 FINLAND 26 0.60 i 
27 25 DENMARK 26 0.60 
28 26 EGYPT 24 0.55 ! 
29 27 NIGERIA 23 0.53 
30 28 NEWZEALAND 19 0.44 
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28 BANGLADESH 19 1 0 44 t 
32 29 SYRIA 18 ' 041 
33 30 NORWAY 16 1 1 0 37 
34 30 TURKEY 16 : 1 0 37 
35 31 TAIWAN 15 1 0 34 
36 32 PORTGUAL 14 0 32 
37 32 BULGARIA 14 0 32 
38 33 GREECE j 0 30 
39 34 ETHOPIA 12 1 0 27 
40 35 SWITZERLAND 10 0 23 
41 36 INDONESIA 9 0 20 
42 36 MALAYSIA 9 0 20 
43 37 SRILANKA 8 0 18 
44 37 KENYA 8 0 18 
45 38 COLUMBIA 7 0 16 
46 38 THILAND 7 0 16 
47 39 CYPRUS 6 0 13 
! 48 39 CROATIA 6 0 13 
49 39 YUGOSLAVIA 6 0 13 
50 40 SAUDI ARABIA 5 0 11 
|51 40 VEITNAM 5 0 11 
52 41 KAZAKISTAN 4 0 09 
53 41 JORDON 4 0 09 
54 CAMEROON 4 0 09 
! 55 42 i ISREAL '> J 0 06 
56 42 i SENEGAL J 0 06 
57 42 } ZIMBABWE J 0 06 
58 42 ASTRIA 3 i 0 06 
59 42 i IRELAND 3 0 06 
60 42 1 SUDAN 3 0 06 
61 43 MOROCCO o 0 04 
62 43 i TAJKISTAN 2 0 04 
63 43 ALGERIA 2 0 04 
64 43 W AFRICA 2 0 04 
1 TANZANIA 2 0 04 
66 43 NEPAL 2 0 04 
1 67 43 1 OMAN 2 1 0 04 
68 43 ^ IRAN 2 0 04 
69 ; CZECH REPUBLIC 2 0 04 
|70 45 ! ESTONIA 1 0 02 
84 
71 45 GUATEMALA 1 0.02 1 
72 45 VENEZULA 1 0 02 i 
73 45 IVORY COAST 1 0.02 
74 45 MALAWI 1 0.02 
75 45 S O A 1 0.02 
76 45 MOLDOVA 1 0.02 
77 45 GHANA 1 0.02 
78 45 IRAQ 1 0.02 
79 45 TIMISIA 1 0.02 
80 45 DOMNICAN REPUBLIC 1 0.02 
81 45 CONGO 1 0.02 
82 45 PUERTO RICO 1 0.02 
83 45 CUBA 1 0.02 
84 45 TURKISTAN 1 0.02 
85 45 SZEGAD 1 0.02 
86 45 CARLOW IRELAND 1 0.02 
87 45 MONGOLIA 1 0.02 
88 45 ROMANIA 1 0,02 
89 45 HONGKONG 1 0.02 
90 45 UNKNOWN 5 0.11 
Total 4295 
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CHRONOLOGICAL DISTRIBUTION: 
For any good abstracting service, currency of information is an important 
measure. It is with this objective chronological study of the collected data has 
been done so that it is known how currently information is being published by 
Biological Abstracts. 
Table-3 gives the number of items published in the volumes of 1995-96 in 
biological Abstract in different years. It is to be observed that the frequency of 
occurrence of items in the vol. of 1995 was the highest i.e., 1240 for the same 
year and that of 1996 the frequency of occurrence was 1460 which was again the 
highest for that year. It is, therefore, obvious that Biological Abstracts publishes 
the most current information. However, the total percentage of the frequency of 
occurrence of items in both the volumes of Biological Abstracts was the highest 
i e . 46 50% in 1995. This is followed by 1994 and 1996 with a total percentage of 
frequency of occurrence is 25.72% and 25.58% respectively For the year 1991 
and 1992 the percentage of occurrence of items is less than 0.5% 
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TABLE-3 
YEARWISE DISTRIBUTION OF ITEMS 
S.No. 
Period 
of 
Origin 
Frequency of Occurrence 
of Items in 
Total 
Frequency 
of 
Occurrence 
Percentage 
Frequency of 
Occurrence% 
Cunmulatiue 
Percentage 
FrequencyVo 
Volume 
1995 
Volume of 
1996 
01 1991 1 - 1 0.02 0.02 
02 1992 7 3 10 0.23 0.25 
03 1993 60 22 82 1.90 2.15 . 
04 1994 934 171 1105 25.72 27.87 
05 1995 1240 758 1998 46.50 74.37 
06 1996 39 1060 1099 25.58 99.95 
Total 2281 2014 4295 99.95 
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LANGUAGE WISE DISTRIBUTION: 
Language plays a vital role in the exchange of scientific information. It is 
therefore, important to know the most dominant language in which scientific 
information is communicated in the field of grain crops. This information is 
useful for the librarians in the acquisition of periodicals and provision of 
translation services to the user. 
Table-4 gives the language wise distribution of items. The language of the 
document is indicated with in parenthesis along with its abstract as its i n t ^ a l 
part in the biological abstract. It may be seen from the table that all the 4295 items 
were published in 21 different languages. However, English was found to be a 
dominant language of scientific communication in the subject Grain Crops, as 
83.60% items were published in English. The second , third, forth and fifth 
position were occupied by Russian (5.63%), Japanese (3.8%), Korean (1.76%) 
and Chinese (1.16%) languages respectively. About 16.40% of the total literature 
on Grain Crops is being published in other languages. 
Thus, the most dominant language of scientific communication on grain 
crops is found to be in English, followed by Russian, Japanese and Korean 
languages. This information will play a vital role for librarian as well as 
researches. 
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TABLE -4 
LANGUAGE WISE DISTRIBUTION 
S.No. Rank Name of the 
Language 
Frequency 
Occurrence 
Frequency 
% 
Cummulative 
Frequency % 
01 1 ENGLISH 3591 83.60 83.60 
02 2 RUSSIAN 242 5.63 89.28 
03 3 JAPANESE 164 3.8 93.08 
04 4 KOREAN 81 1.76 94.84 
05 5 CHINESE 50 1.16 96 
06 6 PURTAGESE 42 0.97 96.97 
07 7 GERMANY 26 0.60 97.57 
08 8 BELORUSS 24 0.55 98.12 
09 9 FRENCH 17 0.39 98.51 
10 10 SPAINESH 14 0.32 98.83 
11 11 AFRICAN 8 0.18 99.01 
12 11 POLISH 8 0.18 99.19 
13 12 UKRAINIAN 7 0.16 99.35 
14 12 NORWAGIAN 7 0.16 99.51 
15 13 SERBO-
G R O A T L ^ 
4 0.09 99.6 
16 14 TURKESH 3 0.06 99.66 
17 14 ITALIAN 3 0.06 99.72 
18 rs SERBIAN 1 0.02 99.74 
19 15 ARABIC 1 0.02 99.76 
20 15 BULGARL\N 1 0.02 99.78 
21 15 CZECK 1 0.02 99.8 
TOTAL 4295 99.8 
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SUBJECT DISPERSION ANALYSIS: 
Generally, the information on a given subject is published in the Journals 
belonging to the same subject. However, some of the vital information is also 
found to occur in some related and marginal subject disciplines of grain crops. 
The phenomena is called scattering The present analysis has been done to know 
the scattering of literature of grain crops in other subject fields. Ulrich 
.mteoiaJLinnal /xetindi^al jdirectory /Jj"" ^ ^^ yyss cc>mvhe3 to d^m^iue ihe svbjecf 
field of the periodicals. Out of a t(ital of 369 titles, 26 periodicals could not be 
traced in the directory and therefore^ have been put under the category unknown. 
Table-5 shows the subject dispersion analysis. It is observed that all the 
collected items belong to 13 different subject areas which have been ranked fi-om 
1 to 11 on the basis of frequency of occurrence of articles. The analysis shows 
that 80.25% of the literature belongs to Agriculture 10% belongs to Botany, 
2.44% belongs to Biology and a little more than 1% belongs to Zoology, 
Environmental Science and Econoihics. The frequency of occurrence of items in 
other subjects is less than 1%. However, even such a simple percentage literature 
published in the field of economics, chemistry, biotechnology, biochemistry, 
horticulture, forestry and ecology, constitutes a significant amount of literature, 
useful for grain crops specialists anq scholars. 
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TABLE-S 
SUBJECT WISE DISTRIBUTION OF ITEMS 
S.No. RANK Subject Area Frequency 
Occurrence 
Frequency 
% 
Cummulative 
Frequency % 
0! 01 Agriculture 3447 80.25 80.25 
02 02 Botany 431 10 90.25 
03 03 Biology 105 2.44 92 69 
04 04 Zoology 71 1.61 94.3 
05 05 Environmental 
Science 
55 1.28 95 58 
06 06 Economics 46 1.07 96.65 
07 07 Chemistry 38 0.88 97.53 
08 08 Biotechnology 20 0.46 97 99 
09 09 Ecology 13 0.30 98.29 
10 09 Biochemistry 13 0.30 98.59 
11 10 Geology 11 0.25 98.84 
12 10 Horticulture 11 0.25 99.09 
13 11 Forestry 8 0.18 99.27 
14 12 Unknown 26 0.60 99.87 
Total 4295 99.87 
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FORM W ISE DISTRIBl TION: 
Scientific information is produced in a variety of forms, viz periodical 
articles. Research Reports. Bulletins, Conference Proceedings, Technical Reports, 
Digests etc However, it is interesting to know the most popular form of document 
in which the scientific information on the subject grain crops is produced The 
information may be of interest both for information managers and information 
seekers, concerned with the subject under study. 
The information about the form of the document indexed can be known 
either by going through the abstract or in some cases the form of the document is 
indicated with in parenthesis 
Table-6 gives the form wise distribution of items. The analysis shows that 
periodical articles are the most dominant form in which scientific information is 
communicated It is obvious from the fact the 82 72% literature on the subject is 
in form of periodical articles Research reports constitute 16 18% frequency of 
occurrence while the other forms like bulletins. Conference Proceeding. Technical 
Reports and digests constitute less than 1% 
This analysis may help the librarian to decide as to which forms of 
documents he has to procure in the library' to meet the information requirements 
of the researchers in the field of grain corps 
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TABLE-6 
FORM WISE DISTRIBUTION 
S.No. RANK Name of the Frequency Frequency Cummalative 
Form Occurrence % Frequency % 
01 01 Article 3553 82.72 82.72 
02 02 Research Report 695 16.18 98.9 
03 03 Bulletin 29 0.67 99.57 
04 04 Conference 9 0.20 99.77 
proceeding 
05 05 Technical Report 5 0.11 99.88 
06 05 Digest 5 0.11 99.99 
Total 4295 99.99 
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RANKING OFAllTHOR: 
In every subject, certain Researchers achieve eminence through their 
research and writings These personalities form the back bone in their own 
subjects It is therefore, important to find out authors whose contributions are 
significant in the field of Grain Crops For this purpose, a ranking list of eminent 
authors has been presented in Table-7, in the order of their fi-equency of 
occurrence From the analysis it follows that 494 items (11 50%) were contributed 
by single author, 1225 items (28 52%) by two authors and 2576 items (59 97%) 
by more than two authors It can, therefore, be inferred that the trend of research 
in the field of grain crops is joint efforts involved to complete a research project 
It may be due to the complexity of research and interdisciplinary nature of 
Research topics The first three eminent authors in the field are 
Mcleod , J G (10 items). Neue, H U. (9 items), Counce, P A (8 items) 
The result of the survey with a limited sample of two years, 
may not yield the name of major contributors, ^ the present ranking list may 
help in knowing the latest significant contributors in grain crops Such authors 
may be given due place in the bibliographical services of subject 
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TABLE-7 
RANKING OF AUTHORS 
S.NO. 
RANK NAME OF THE AUTHOR FREQUENCY 
01 1 MCLEOD. J G 10 
02 2 NEUE. H U 9 
03 3 COUNCE, P A 8 
04 4 ASHRAF, M Y 7 
05 4 SATAO,RN 7 
06 4 SLAFER, G A 7 
07 4 WELLS, B R 7 
08 4 WILKINSON, R E 7 
09 4 WILSON, C E 7 
10 4 WOLFE, R I 7 
11 4 ZEHR,BE 7 
12 5 ALI,SS 6 
13 5 BLACKMER, T M 6 
14 5 CHAKRABARTL S N 6 
15 5 JAMES, S S 6 
16 5 YAMAMTO, YOSHNORl 6 
17 6 BERANRDO, REX 5 
18 6 DILDAY, R H 5 
19 6 FAROOQ, S 5 
20 6 LIU, C-Y 5 
21 6 MARTIN, P 0 5 
22 6 PELTLNEN, SAINIO 5 
23 6 MUJEEB, KAZI 5 
24 6 SHAIKH, A A 5 
25 6 SHARMA, S K 5 
26 6 WORALL, W D 5 
27 7 ANNICCHIARICO, P 4 
28 7 BARKAT, M N 4 
29 7 BRENANAN, P A 4 
30 7 CAMARGO, CARLOS EDUARDO 4 
31 7 CAMPEBELL, C A 4 
32 7 DWYER, L M 4 
95 
7 ELLISON, F W 4 I 
34 7 GAN, Y 4 1 
35 7 GETHA, S 4 
36 7 HALIM, SHAISTA 4 
37 7 JAMISON, P D 4 
38 7 KERMCH, G C 4 
39 7 LE, JONG TACK 4 
40 7 MIRALLES, D. J 4 
41 7 MASOOD, M G. 4 
42 7 OSAKI, MITSURU 4 
43 7 PENROSE, L.D 4 
44 7 QADIR, ALI 4 
45 7 RAI, K N. 4 
46 7 RAO, K S 4 
47 7 REDDY, Y.A 4 
48 7 ROY, S.K 4 
49 7 SATO, A. 4 
50 7 SEBERTA, EE. 4 
51 7 SETTER, T.L. 4 
52 7 SINGH, P.K 4 
53 7 SINGH, V P 4 
54 7 STONE, P.J 4 
55 7 TSUKAGUCHI 4 
56 7 WICKS, GAIL A 4 
57 7 XU, HUl-LAIN 4 
58 7 YAMAMTO, HARUKIKO 4 
59 8 ALLAN, R.E. 3 
60 8 ALVAREZ J.B 3 
61 8 BALDWIN, F.L. 3 
62 8 BAIG, M S 3 
63 8 BHAMARE, D N. 3 
64 8 BISWAS, T K. 3 
65 8 BERTIN, P. 3 
66 8 BOLLAND, M D A 3 
67 8 BONACHELA, S 3 
68 8 BOCKER, M 3 
69 8 BARCLAY, I R 3 
70 8 BOSCH, 0 J.H 3 
71 8 BREGITZER, PHIL 3 
72 8 CAKMALE, I 3 
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73 8 CHAVAN. A A 1 :) 1 
74 8 CHOI, HAE-CHUNE ^ 
75 8 CUl, HENGJl 3 
76 8 CLARKE, J M 3 
77 8 DUBEY, Y.P. 3 
78 8 FlEZ T.E. 3 
79 8 GHOSH, D C 3 
80 8 GUPTA, A.P. 3 
81 8 G. HARINARAYANA 3 
82 8 HALM, JAMES 3 
83 8 HOLLAMBY, G J. J 
84 8 IMAI, KATSU 3 
85 8 INAGAKI, M. 3 
86 8 ISMAIL, M. 3 
87 8 KATARIN, R. 3 
88 8 KHAN, NAQroULLAH 3 
89 8 KUMAR, ASHOK 3 
90 8 KUMAR, RAJINDRA 3 
91 8 LOPEZ, CASTANENDA 3 
92 8 LYNCH, P.T. 3 
93 8 MAHAPATRA, B.S J 
94 8 MATHEW, THOMAS J 
95 8 MACKENDRY, A L 3 
96 8 MARTIN, R.H 3 
97 8 NENAIDENKO, G N 3 
98 8 OHM, H.W. 3 
99 8 OURY, F X. 3 
100 8 PATIL, D.T. 3 
101 8 PAPASTYLIANOU, I 3 
102 8 PARK, SANG-GU -> J 
103 8 PENG, SHAOBING 3 
104 8 PETERSON, G. 3 
105 8 PRICE, A.M. •> J 
106 8 PUKHAI. SKY A, N V J) 
107 8 QUICK, J.S J 
108 8 RAUT, S.K 3 
109 8 REDDY, S K J 
n o 8 SALGLTIA, M 3 
111 8 SCHULTZ, A J 
112 8 SEKA, D. J 
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T I 4 8 ^ SLAFER. G N 3 
115 8 SMOLDERS, E 1 3 
116 8 TARAFDAR, J C 3 
117 8 TERASHIMA. KAZUO 3 
118 8 THAKRE, S K 'y J 
119 8 VAN, OASTEROM 3 
120 8 VAKHNISTROV, D B 3 
121 8 VILLAREAL, R L -> J 
122 8 WATANABE, KATSUJl 3 
123 8 WAN JIANNIN 3 
124 8 WEAICH, KARL ^ J 
125 8 WILSON, R E 3 
126 8 WORLAND A J 3 
127 8 YADAV, 0 P 3 
128 8 YAMAGUCHl, TUKESHII 3 
129 8 YAMAMORl, M J 
130 8 YAKAWA TOMOYUKI 3 
131 9 ABDEL MONEN, M 2 
132 9 AHMED, T 2 
133 9 ABDIN, M Z 2 
134 9 ALONSO, JOSE S 2 
135 9 ALIERSW^ALD, K 2 
136 9 AQUAS, PANTO M P 2 
137 9 AYOUB, M A 2 
138 9 -ANILAKUMAR, K 2 
139 9 ANDREWS, D J 2 
141 9 AGGARWAL, P K 2 
141 9 AGELE, MULU 2 
142 9 AZAIZEH, H A 2 
143 9 AMER, A F 2 
144 9 AZIZ, M A 7 
145 9 ABE, JUN 2 
146 9 ABE TOSHINORI 2 
147 9 ANTDREWS, J L 2 
148 AFFHOLDER, F 2 
149 9 ALL AKBAR, M •y 
150 9 ANDERSON, E J 2 
151 9 1 ANDERSON, W K 2 
152 9 1 AGENABAG, G A 2 
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i5:> 9 ALIKA. J E -I 
154 9 BHFHLl. PJ : 2 
155 9 BAN SAL, PARVEEN ! ; 
156 9 BADIYAL, D. 2 
157 9 BANSAYAKE, J 2 
158 9 SOMAN, R K. 2 
159 9 BAUSTISTA-TULIN 2 
160 9 BOETHGEN, WALTER E 2 
161 9 BEBYAKIN, V.M. 2 
162 9 B.AENZIGER, P S 2 
163 9 BAUR, S.K, 2 
164 9 BENER, S.E 2 
165 9 BAIG, M.J. 2 
166 9 BUDAK,M. 2 
167 9 BAUGHMAN, T.A 2 
168 9 BRETHOLDSSON, N-0. 2 
' 169 9 BORGHI, B. 2 
; 170 9 BILLORE, S D 2 
1 9 BUCRKERT, B 2 
, 172 9 BLUNNENTHAL, C 2 
173 9 BEECHER, H G 2 
174 9 BARR, A R. 2 
175 9 BRIDGER, G.N 2 
176 9 BOLTRGEOIS, LUC 2 
1 177 9 BELDA, ROSA 2 
' 178 9 CANTERO MARTINEZ, C 2 
; 179 9 CARVALHO, MARIO 2 
' 180 9 COTHER, E.J. 2 
1 181 9 CHOLT)HARY, J.K. 2 
182 9 CHUCCA, M C. 2 
i 183 9 CHRISTIANSEN, J.L 2 
1 184 9 CALDERINI 2 
185 9 CHAUDHARY, A T 2 
186 9 CLT^LIR, B R 2 
: 187 9 C.A.MPBELL 2 
188 9 i .ARREFOOT, J M 2 
: 189 1 1 9 1 CHOI, YEONG-GEUN 2 
' 190 1 9 CLARKE, F.R 2 
' 191 i 9 CLARKE, L.E. 2 
1 192 9 DASS, SAIN 2 
99 
1Q3 9 DIEZ, J A 2 
104 9 DEBACKE. P 2 
195 
_ 
DESMUKH, S V 2 
1% 9 DESMUKH, K S 2 
197 9 DH1LL0N,B S. 2 
198 9 DESHMUKH, P.D 2 
199 9 DHILLON, M S. 2 
200 9 DZHALPAKONA, K.D 2 
201 9 DUTTA, R K. 2 
202 9 DADHWAL, U.K. 2 
203 9 EASSON, D.L 2 
204 9 EGASHIRA, KAZUHIKO 2 
205 9 EDWARDS, J W 2 
206 9 EL-ESSAWI 2 
207 9 FERRERO, A 2 
208 9 FRANCIS, G S. 2 
209 9 FEDERICK 2 
210 9 FRANZLUEBBERS, A.J. 2 
211 9 FARSHADFAR, E 2 
212 9 FRITZ, A.K. 2 
213 9 FAGBEMITAI 2 
214 9 FURLANI, JUNIOR 2 
215 9 FEGERIA, N.K. 2 
216 9 FELICIO, JOAO C. 2 
217 9 GOUESNARD, B 2 
218 9 GILL, M.S. 2 
219 9 GAUNT, J.L. 2 
220 9 GHAEMI, M 2 
221 9 GAB-ALLA 2 
222 9 GALIK, K.N. 2 
223 9 GEZGIN 2 
224 9 GONZALEZ, PONCE R 2 
225 9 GRZESHIK, HELENA 2 
226 9 GLUKHOVTREV, V V. 2 
227 9 GANTAR, MIROSLUV 2 
228 9 GOVINDARAJAN, MUTHIAH 2 
229 9 HUANG, CHUNNYUAN 2 
230 9 HUNI, LA 2 
231 9 HA, I.K. 2 
232 9 HALLAVER, ARNEL R 2 1 
100 
233 9 HUR, BONG,-KOO 2 
234 9 HALTHANS, J.F 2 
^235 9 HYLANDER, LARS 2 
236 9 HUEL, P. 2 
237 9 HELMS, R S. 2 
238 9 IBRAHIM, S M 2 
239 9 lYAMABO, 0 E 2 
240 9 JAI, YONG-QING 2 
24] 9 JOHNSON, J W 2 
242 9 JOHONSSON, EVA 2 
243 9 JOHNSON, DAWID 2 
244 9 JADHAV, A S. 2 
245 9 JOSHI, Y.P. 2 
246 9 JOSHI, B.O 2 
247 9 KIM, CHUNG-KON 2 
248 9 KIRK, G.J. 2 
249 9 KABATA, TOHRU 2 
250 9 J KOLB, F.L. 2 
251 9 KO, H.L. 2 
252 9 KATTERER, T 2 
253 9 KRUPNOV, V.A. 2 
254 9 KAWAMURA, YOKO 0 . 2 
255 9 KEEATHISINGHE, D G 2 
256 9 KAO, HSIAO-LING 2 
257 9 KIBITE, SOLOMON 2 
258 9 KING, LP 2 
259 9 KELLY, J.T. 2 
260 9 KUMAR, ASHWANI 2 
261 9 KATO, TSUNEO 2 
262 9 KUMAR, D 2 
263 9 KIM, JE-KYE 2 
264 9 HANNA, CHOPRA 2 
265 9 KHAN, M FAREED 2 
266 9 LABUSCHANGE, M T 2 
267 9 LITTLE, JOHN 2 
268 9 LOZR, M D 2 
; 269 9 LAMBERT, R.J 2 
i 270 9 LINDQUISH, J.L 2 
271 9 LOHANI, S.N 2 
1 272 9 LEMAIRE, G 2 
101 
273 9 LIU. GUOQING 2 
274 9 LU. HSIU-YING 2 
275 9 LADONIN, V.F 2 
276 9 MOHD. 0 0 . 2 
111 9 MARTIN, M.A. 2 
278 9 MEHDI, B. 2 
279 9 MORE, S.M. 2 
280 9 MOOT, D.J. 2 
281 9 MARWAT, KHAN 2 
282 9 MONTAZERI, M 2 
283 9 MURPHY, M.W. 2 
284 9 MANDAL, A.B. 2 
285 9 MISHRA, D.K 2 
286 9 M. SHAIKH, 2 
287 9 MILLER, S.S. 2 
288 9 MEHTA, A.K. 2 
289 9 MALIK, S. 2 
290 9 MRVA, K 2 
291 9 M AKBAR 2 
292 9 MCINTYRE, B. 2 
293 9 MAKINO, TOKUHIKO 2 
294 9 M'RAGWA, L.R 2 
295 9 MISHR, G.N. 2 
296 9 MALLARINO, ANTONIO 2 
297 9 MARTIN, T.J 2 
298 9 MISRA, B.N 2 
299 9 MIMATO, H. 2 
300 9 MILLER, F.R 2 
301 9 MARGIOTTA, B. 2 
302 9 MOLAR-LANG, MARTO 2 
303 9 MARITA, SHIGONORI 2 
304 9 MILLER, T.E. 2 
305 9 MCLEAN, R 2 
306 9 NAKAJIMA, Y. 2 
307 9 NAKAMURA, TAKUJI 2 
1 308 9 NAMJUNG,-HYUN 2 
309 9 NODAF, S K. 2 
310 9 NOAMAN, M.N. 2 
311 
j 
9 ODHIAMBO, LO. 2 
312 9 OHE, MASAMICHI 2 
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9 OLIVER, D P 2 
9 OGATA. TAKEFUNl 2 
315 9 OVERMAN 2 ; 
316 9 O'CALLAGHAN 2 
317 9 PETERSON, J M. 2 
318 9 PALWE, C R 2 
319 9 PATIL, N R 2 
320 9 PATIL, R.P. 2 
321 9 PATIL K.P. 2 
322 9 PHOGAT, D S. 2 
323 9 PARK, S 2 
324 9 PELTONEN-SAINIO 2 
325 9 PEZZAROSSA, B. 2 
326 9 PORTER, D R 2 
327 9 PAL, S.K 2 
328 9 PARK, S J 2 
329 9 PAWLOWSKI, F. 2 
330 9 PRASAD, K. 2 
331 9 PALA, M 2 
332 9 PAPAKOSTA, D.K. 2 
333 9 PANDA, MM. 2 
334 9 PENG, S 2 
335 9 PICKERING R 2 
336 9 PAVLOVA, N A 2 
337 9 PINHEIRO, A 2 
338 9 PURCINO, A 2 
339 9 PULTA, J A. 2 
340 9 PETHO, M 2 
341 9 QASIM, J R. 2 
342 9 ROYO, C 2 
343 9 REFU, GAB-HEE 2 
344 9 RAJPUT, A.L 2 
345 9 RAHMAN, S.M. 2 
346 9 ROUT, D 2 
347 9 RATHJEN, A.J 2 
348 9 RENGEL, ZDENKO 2 
349 9 RAER,D 2 
350 9 RICHARDS, l.R 2 
351 9 REDONA, E D 2 
352 9 RICKMA, R W. 2 
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1 9 REDDY, K C 2 
354 9 RODRINGUEZ-QUIJANDO, M 2 
355 9 RODRIGUEZ, D 2 
356 9 RAMOR, J M 2 
357 9 REGNIER, THIERRY 2 
358 9 ROEDER, M S 2 
359 9 RISHI, K. 2 
360 9 REDDY, V.R K 2 
361 9 RAO, S A 2 
362 9 ROSSETTO, C.A. 2 
363 9 RAMALINGMAN, J.N 2 
364 9 REDMON, I A 2 
365 9 RAHMAN, H. 2 
366 9 REINKE, R.F. 2 
367 9 RAUN, W R 2 
368 9 ROSE, J.L 2 
369 9 SINGH, G 2 
370 9 SRIDEVI, 0 . 2 
371 9 SIMMONT)S, N W. 2 
372 9 SIDANA, M 2 
373 9 SONG, YANG 2 
374 9 SWANTON, CLEARANCE J 2 
375 9 SINGH, IQBAL 2 
376 9 SADHU, K S. 2 
377 9 SINGH, M. 2 
378 9 SHARMA, S.N. 2 
379 9 SHARMA, P.K 2 
380 9 SHARMA, H P 2 
381 . 9 SARKAR, S 2 
382 9 SARKAR, M C. 2 
383 9 SAHRAWAT, K L 2 
384 9 SOW AT, A C 2 
385 9 SCHMALTZ, H. 2 
386 9 SAKA,N 2 
387 9 SWANSTON, J S 2 
388 9 SHAHID, M A. 2 
389 9 SADHU, K.S. 2 
390 9 SARKUNAND, V. 2 
391 9 SHARMA, D P 2 
392 9 SINGH, N.K 2 
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393 9 SHI. CHUNHAl 2 
394 9 SINGH, D P. 2 i 
395 9 SHMAT, KO, I. 2 
396 9 SOLIMAN, S.N. 2 
397 9 STOJSIN, D, 2 
398 9 SEHRAWAT, K D 2 
399 9 SWATI,M.S. 2 
400 9 SPIRIDONOV, YU 2 
401 9 SIDHU, A S. 2 
402 9 TSENG, SHANG-HSIUNG 2 
403 9 THAKURIA, R K 2 
404 9 TAKEDA, K. 2 
405 9 TUNG, MING-SUNG 2 
406 9 TOURE, A 2 
407 9 THORNTON, FRANK 2 
408 9 TOBERT, H.A. 2 
409 9 THAKUR, R.C 2 
410 9 TSERLING, V.V. 2 
411 9 UEHARA, YASUKI 2 
412 9 UHR,D V. 2 
413 9 UNGER, PAUL W 2 
414 9 VASAL, S.K. 2 
415 9 VELDBOON, L R 2 
416 9 VAN DAN, BOOGARD 2 
417 9 VANHINIUM 2 
418 9 VORIES, E.p. 2 
419 9 VAN, SANFORD D A 2 
420 9 V I P BATRA 2 
421 9 WARDLAW, IAN F 2 
422 9 WATANABE, HAJIME 2 
423 9 WIESLER, FRANZ 2 
424 9 WANG, SHI-YIAG 2 
425 9 WU, JIRl 2 
426 9 WANG, X T. 2 
427 9 WAN, Y 2 
428 J 9 WIEDEMANN 2 
429 9 WEBB, J. 2 
430 9 WANG, Y.B 2 1 
431 9 XU, MENGLIANG 2 
432 9 YAMANE, MASAKATSU 2 
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433 r y YOSHIDA, TOMO HIKO 2 
434 9 YIN, XINYOU 2 
435 9 YADAV, S C 2 
436 9 YOSHIDA, TAIJI 2 
437 9 YU, CHUAN YUANG 2 1 
438 9 YAU, S.K 2 
439 9 ZIA, M. SHARIF 2 
440 9 ZHONG, GAN YAN 2 
441 9 ZINSELMEIER, C 2 
442 9 ZHOA, FANG-JIE 2 ^ 
443 9 ZWICKERT NENTEUR 2 1 
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APPLICATION OF BIBLIOMETRIC LAWS ON 
COLLECTED DATA: 
After the analysis and interpretation of data the next step is the application 
of Bibliometircs laws by the help of the results of analysis of collected data. The 
main purpose is to check the validity of these laws. 
Bradfoi^s law of Scattering. This law states that "If scientific Journals 
are arranged according to their decreasing productivity of articles on a given 
subject, they may be divided into a nucleus of periodicals more particularly 
devoted to the subject and several groups of zones. Each zone have nearly same 
number of articles'!^ 
The formula is 1 : n : n^  where 1 is the number of periodicals in nucleus and n is 
a multiplier. 
On the basis of this law, I have chosen all the periodicals (369) and 
divided them according to their frequency of occurrence. The first 11 periodicals 
contained 1143 items. Next 31 journals contained 1437 items and remaining 327 
journals contained 1415 items. In other words we can say that first 11 journals 
have covered 1/3 of the total items, next 31 journals have covered another chunk 
of 1/3 items and 327 journals also covered yet another 1/3 items. For all this, I 
have taken the data from table 1-. Ranking of periodicals. This analysis very 
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clearly shows the phenomenon of scattering of items in different zones of 
journals 
As the nucleus zone contains 11 journals, followed by 31 journals in 
second zone and 327 journals in third zone, the zones thus identified will from an 
approximately geometric series; 
11; 31 ; 327 
here 31 = 11x3 
327= 11 x 3 x 3 
therefore, l l ; l l x 3; 1 1 x 3 x 3 
substituting 3 = n 
we get 11 ; l l n ; lln^ 
i.e. , 1 ; n ; n^ (where 1 is number of journals in the nucleus^n^is a multiplier). 
Thus Bradford's law is proved. 
The number of journals in the nucleus can be obtained by plotting f ( r) 
and log n on semi logarithmic graph paper ( a bibliograph). Where f (r ) is 
cumulative frequency and log n is log of rank of journals as shown in the graph 
This bibliograph is drawn with the help of data analysed and computed in the 
table 1. 
To elaborate -the first zone i.e., the nucleus consists of 11 journals, added 
into second zone the cumulated number of journals in the second zone is 42 
Similarly the cumulated number of journals in the third zone is 369. 
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The lou \alue of 11 journals in the first zone is 1 0413 
The log value 0142 journals in the second zone is 1.6232 
The log value of 369 journals in the third zone is 2 5670 
Table-8 
S.No. No.of Journals Cumm. Of Number of Cumm. of 
Journals Items Items 
01 1 311 311 
02 2 165 476 
03 3 142 618 
04 4 127 745 
05 5 118 863 
06 6 118 981 
07 7 102 1083 
08 8 101 1184 
09 9 93 1277 
10 10 83 1360 
11 11 83 1143 
1143 
12 12 79 1522 
13 13 75 1597 
14 14 72 1669 
15 2 16 135 1804 
16 2 18 132 1936 
17 3 21 180 2116 
18 3 24 155 2271 
19 4 28 163 2434 
20 -» / 35 240 2674 
21 7 42 206 2880 
1437 
22 8 50 202 3082 
23 12 62 243 3325 
24 21 83 275 3600 
25 30 113 223 3823 
26 32 145 145 3968 
27 112 257 199 4167 
28 112 369 128 4295 
1415 
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X-Taking log n on axis and taking number of items in each zone on y axis . 
a graph was plotted. The bibliograph thus obtained was found to be by and large, 
similar to Bradford's bibliograph. as the graph bigins as a rising curve API and 
continues as a straightline (almost). The rising part of the graph represents the 
nucleus of highly productive journals The points pi, p2 and p3 on the bibliograph 
are the boundries of the three equiproductive zones in which almost the same 
number of articles as the nucleus (represneted by Oyl = yl y2 = y2 y3) derived 
form an increasingly larger number of journals (represented by 0x1, xl x2 and x2 
x3). The bradford's law is proved thus. 
LOTKA'S INV ERSE SQUARE LAW: 
This law states that, the number of scientists who contribute n papers will 
be 1/n^ of those who contribute only one paper. 
During the present analysis it was observed the 15,443 authors have 
contributed 4295 items. Out of 15443 authors only 443 authors have contributed 
more then one paper and rest 15000 authors contributed one paper i.e. single 
contribution. 
However according to Lotka's law, single contributors should account for 60° o of 
the total. 
Lotka's law was applied to know the number of scientists contributing 2 
papers, 3 papers and 4 papers respectively, as given below: 
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I. Scientists contributing 2 papers 
As we know that the number of authors contributing onh one paper is 
15,000 
Therefore, number of scientists contributing 2 papers may be calculated 
by the formula-
No of scientists publishing n paper 
= No. of scientists publishing 1 paper 
n^ 
= 15000 
= 15000/4 = 3750 
Thus, no of scientists publishing 2 papers is 3750. However, an analysis of the 
data shows that only 314 authors have contributed 2 papers, which is far less than 
the 3750 figure, obtained by applying Lotka's law. 
n. Scientists contributing 3 papers apply the formula. 
= 15000 X 1/3^ = 15000/9 = 1666. 66 
During the analysis it was found that only 72 authors contributed 3 papers each, 
which is far less than 166.66. 
Ill Scientist contributing four papers 
Apply the formula = 1/ n^  
= 15000 X 1/4^= 15000/ 16 = 937.5 
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No of authors publication 4 papers = 937 5 
The analysis of the actual data shows that only 32 authors contributed 4 papers 
v\hich is again far less than calculated figure 937.5. 
It may therefore be concluded that the trends of Research now a days have 
changed as compared to the period when Lotka's law was formulated. That is why 
on the basis of analysis of the present data it is difficult to testify^ the lotka's law. 
Z IPFS LAW OF WORD OCCURRENCE: 
This law states that the frequency of occurrence of a word is the reciprocal 
of its rank. 
F (r) = c/n 
For application of this law I have collected those words, whose frequency 
of occurrence is more. I have collected the words from the title of the articles, and 
fiii 
represent them in Tble-9 according to their frequency of occurrence in decreasing 
order. 
The tabIe-9 shov^, distribution of words are inversely proportional to the 
frequency occurrence of the word. The law represents only approximation of 
occurrence which is hyperbolic. 
ZipFs Law: 
F ( r ) = c/n where C is constant log F ( r ) + loflg n = C. 
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On application of this law we found that the log of frequency of occurrence of 
words when added with log of their rankjthe results are almost same for each 
word as 
I. Effect = 472 time 
Log of frequency. + log of Rank 
Log 472 + log 1 
= 2.6739 
II. Registration = 435 
Log 435 + log 2 
= 2.9395 
HI.- Application = 398 
Log 398 + Log 3 
= 3.0770 
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RANKING OF WORDS 
S.NO. RANK WORDS FREQU. ENCY 
Log.C= i 
Cnstant | 
01 1 Effect 472 2 6739 
02 2 Registration 435 2.9395 
03 3 Application 398 3.0770 , 
04 3 Fertiliser 398 3,0770 
05 4 Tillage 372 3.1726 
06 5 Herbicide 350 3.2430 
07 5 Genetic 350 3.2430 
08 6 Identification 312 3.2723 
09 6 Nitrogen 312 3.2723 
10 7 Chemical 275 3.2844 
11 8 Seed 270 3.3344 
12 9 Crop 262 3.3725 
13 13 Genotypic 247 3.3926 
14 11 Wheat 215 3.3738 
15 12 Mangnese 202 3.3845 
16 13 Grain 197 3.4084 
17 14 Pulse 180 3.4010 
18 15 Agriculture 160 3.3802 
19 15 Photosynthesis 160 3.3802 
20 16 Irrigation 125 3.3010 
21 17 Weed 114 3.2873 
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CONCLUSIONS AND IMPLICATIONS 
It is now generally accepted by research scientists, engineer^, and 
technologists that scientific and technical communication comprise the life blood 
of research and development. The progress of science and technology is impeded 
unless the knowledge flows freely, quickly and timely in the scientific and 
technical community. So the bibliometric analysis is becoming an important 
research tool for the understanding of science, scientists scientific contributions 
and publications. Bibliometric techniques are being applied for the management 
of science, analysing the utility of journal and fields and measuring the 
performance of scientist. A vast amount of literature is getting published on such 
kind of evaluative studies. 
The present study is done to identify the distinguished characterstics of 
Grain Crops literature with the help of well knov^ methods of bibliometrics. The 
source document selected for data collection is Biological Abstract. The subject 
field selected is Grain C r ^ s which deals with the study of different type of crops 
such as Rice, Wheat, Pulses, Cereals etc. the data analysis permits as to draw 
certain conclusions, which are: 
- On the periodicals used most frequently. 
- The distribution of cited serials according to their countr>' of origin and 
languages. 
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311 (7.24%) 
165 (3.85%) 
142 (3.30%) 
127 (2.95%) 
118 (2.74%) 
118 (2.74%) 
- The principal bibliographic form 
- The obsolesence of Grain Crop literature. 
- Application of bibliometric laws on the Grain Crop literature 
Table -1 gives a ranking list of 145 journals The most productive 
periodicals in the field of grain crops. 
1 Crop Science 
2 International Rice Research Notes 
3 Indian Jr. of Agronomy 
4. Euphytica 
5. Japanese Jr. of Crop Science 
6 Indian Jr. of Agricultural Science 
This study will help the librarian in deciding as to which form of 
documents he has to subscribe. 
Geographical scattering, is very important to determine the geographical 
scattering of cited journals, while studying the use pattern of research literature in 
a particular discipline like Grain Crops, 
It is clear from the table 2 that the literary output of India is more as 
compared to other countries^ C^ s it accounts for about 23.05% of the total data. 
The 2"^ , 4*^  and 5*^  positions were held by U.S.A. (18.99%), Japan (7 75%), 
Australia (5.19%) and Russia (5.67%) respectively. In this table 89 countries have 
been listed, this also shows the wide range of the source document (Biological 
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Abstracts) This study will help the librarian in deciding from which country he 
has to procure the document. 
Chronological study in Table-3 shows that maximum number of items was 
originated during the year 1995 (46.50%). The other productive years are 1994 
and 1996 accounting for 25.72% and 25.58% literature respectively. This study 
shows how currently information is being published by Biological Abstracts. 
Language wise analysis shows the most dominent language of scientific 
communication in the field of Grain Crops. Table - 4 . shows that 83.60% 
literature in the field of Grain Crops is published in English language. About 
16.40% literature of Grain Crops is being published in other languages such as 
Russian (5.63%), Japanese (3.80%) Korea (1.76%), Chinese (1.16%) and so on. 
This analysis suggests that scholars should know at least one foreign language 
other than English and librarians should have adequate translation facilities. 
Subject Dispersion analysis in table - 5 shows that 80.25% 
literature belongs to Agriculture. 19.75% literature is scattered in other disciplines 
like Botany, Biology, Zoology and so on. This study may help the librarian in the 
provision of abstracting, indexing, CAS and SDI services. 
The foremost conclusion drawn from tables is that world output is 
dominated by the periodical Articles, as 82 .7% of the total data was found to be in 
form of articles. 
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Ranking of authors has been done to know the eminent personalities in the 
field of Grain Crops. From this analysis it was found out that 494 items (11 50%) 
were written by single author, 1225 items (28.52%) by two authors and 2576 
(59.97%) by more than two authors. From table - 7 the eminent personalities in 
the subject under study were found to be; 
1. Mcleod, J.G. (10 items), 
2. Neue, H.U. (9 items), 
3. Counce, P.A. (8 items). 
The ranking of authors shows that in modem era research on the subject is 
conducted as joint ventures. This also shows the complexity of research work and 
also interdisciplinary nature of the research topics. 
At last the bibliometric laws such as, Bradford's law , Lotka's law and 
Z ip f s law have been applied. Among them Bradford and Zipf s law have been 
testified as they are still valid today. Bibliometric studies are of much significance 
for the designers of catalogue codes, for the compilers of bibliographies and for 
the organizers of scientific information. Further research is required to establish 
its impact on the organisation of research and communication pattern of scientists 
in the field of Grain Crops. 
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